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PART II. 


General and Physical Chemistry. 


Arc Spectra of Yttrium, Erbium, and their Inter- 
mediate Fractions. Joser Maria Eper (Chem. Zenir., 1916, 
ii, 455—456; from Sitzwngsber. K. Akad. Wiss. Wien. Mathem. 
naturw. Kl., [11 A], 125)—The author has redetermined the 
spectrum of yttrium, using a very pure specimen of yttrium 
sulphate; the measurements cover the weaker jy-lines from 
A 7881—2231. The emission spectrum of yttrium in the electric 
flame are is a mixture of three spectra—a well-defined, strong 
line spectrum and two types of band spectra. The most char- 
acteristic form of the latter consists of groups of regular bands 
the heads of which are rough and shaded towards the red; these 
are resolved at great dispersion into a system of groups of 
very fine lines. In addition to these bands, there is also a weak 
band spectrum composed of indistinct lines, which only appears 
after protracted illumination, and in consequence of its indistinct- 
ness could not be measured. 

The yttrium line spectrum between 7881 and 2231 contains 
706 lines, the wave-lengths of which are given in tables. The 
yttrium sulphate was free from erbium and thulium, but contained 
traces of aldebaranium and holmium. In the band spectrum of 
yttrium, the first group (a) extends from A 6338—6132, the second 
(8) from \ 6137—5972; the third group (y) is less defined, the 
most marked band head occurring at 15956. The groups of bands 
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of shorter wave-length are weaker and less definite, and their struc- 
ture is less regular than that of the a-, B-, and y-groups. In the 
region » 6338—5838, the author finds 20 lines of the yttrium line 
spectrum and about 700 line components of the yttrium band 
spectrum, 

The are spectrum of erbium in the region A 6880—4471 has been 
measured afresh ; the author finds 1780 lines against 800 previously 
recorded. The results obtained with different preparations of 
erbium are so discordant that it appears doubtful if the specimens 
obtained up to the present are sufficiently uniform. The investi- 
gation of erbium preparations from the fractions lying towards 
the thulium groups shows them to contain in all probability the 
new element dubhium, in addition to thulium and denebium; only 
minute amounts of yttrium are present. In the are spectrum of 
erbium fractions closely related to yttrium, all the brighter 
yttrium lines are present accompanied by very large numbers of 
erbium lines, whilst the lines of the thulium group are not so 
marked. An erbium fraction containing much yttrium yielded a 
line spectrum in the electric arc between carbon poles in which 
4045 lines were measured between A 6492 and 2326. In addition 
to a number of holmium lines, this spectrum contained many 
unidentifiable lines, which point to the presence of a new element 
(erbium III). The spectroscopic investigation of erbium prepara- 


tions containing yttrium gave indications of a fission of holmium. 
H. W. 


The Quantitative Absorption of Light by Simple In- 
organic Substances. I. The Haloids of the Alkali Metals 
and Hydrogen. Perrer Joseph BrannicAN and ALEXANDER 
Kitten Macsern (T., 1916, 109, 1277—1286)—The curves 
obtained by plotting the molecular extinction coefficient against 
the frequency of the incident light show that the haloids of 
hydrogen and the alkali metals are not diactinic, but exhibit well- 
marked selective absorption. For a given halogen, the position of 
the band is independent of the electropositive element or group, 
the selective frequencies for the chlorides, bromides, and iodides 
being 1/A=3730, 3570, and 2803 respectively. The frequency thus 
decreases as the atomic weight of the halogen increases. 

The curves for the chlorides and iodides show that the extinc- 
tion coefficient increases with increase in the atomic weight of the 
positive radicle, but lithium is an exception to this rule. 

In seeking for an explanation of the selective effects, chlorine 
gas was examined, and found to exhibit strong absorption with a 
minimum at 1/A=3060. Halogen-substituted organic compounds 
give only slight general absorption. These results seemed to show 
that the selective effects are due to the halogen ions. Since, how- 
ever, the molecular extinction of the alkali haloids increases with 
increasing concentration of the solution, it would appear that the 
bands are not due to the free ions themselves, but are the result 
of vibrations set up in them under the influence of the positive ion. 

The fluorides examined showed no selective absorption, and it is 
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suggested that the characteristic trequency lies outside the range 
of ultra-violet rays examined. H. M. D. 


» The Influence of Solvents, etc., on the Rotation of 
Optically Active Compounds. XXI. The Relationship of 
the Rotatory Powers of Ethyl Tartrate, :soButyl Tartrate, 
and isoButyl Diacetyltartrate. ‘nHomas Srewarr Patrerson 
(T., 1916, 109, 1139—1175).—Inm continuation of previous work 
(T., 1913, 103, 145), which was considered to show that in the 
temperature-rotation curves of ethyl tartrate beyond the maximum 
actually demonstrated there should be a minimum rotation of 
positive, but not high value, the rotations of homogeneous ethyl 
tartrate, homogeneous isobutyl tartrate, and homogeneous isobutyl 
diacetyltartrate, and of these esters in solution in a number of 
solvents, have been examined for light of six or more colours. 
Salicylaldehyde, benzaldehyde, pyridine, and quinoline tend to dis- 
place the maximum rotation in ethyl tartrate towards a lower 
temperature and a higher rotation value in the sequence given, 
the first-mentioned solvent being least powerful. In the last three 
solvents the curves are obviously tending towards minimum values 
at high temperatures, this minimum being actually reached in the 
case of quinoline. It might perhaps be that, since the curves for 
different colours of light in the case of ethyl tartrate intersect 
before the maximum, they ought again to intersect after the maxi- 
mum is passed and before the minimum is reached, in which case 
a region of visibly anomalous rotation—dispersion might be expected 
at a fairly high temperature. This, however, is not observed. 
It is shown that the region of visibly anomalous rotation—dispersion 
for isobutyl tartrate is brought into view by solution of the ester 
in s-tetrachloroethane, this region being, therefore, moved towards 
a higher temperature and a lower. rotation value. In quinoline, 
the behaviour is very much the same as that of ethyl tartrate. 
Since the solutions in quinoline darken at temperatures just above 
100°, the observations cannot be carried far beyond the minimum 
values, so, to ascertain what happens beyond this minimum value, 
the behaviour of isobutyl diacetyltartrate in the homogeneous con- 
dition was examined. A minimum is found in the graphs for this 
ester at the ordinary temperature, and since at the minimum the 
rotation—dispersion is positive, thus corresponding quite closely with 
what is observed in the neighbourhood of the minimum for ethyl 
tartrate and isobutyl tartrate in quinoline, it is concluded that 
these minima represent corresponding conditions of the substances, 
so that the behaviour of isobutyl diacetyltartrate between, say, 
0° and 200° may be held to represent the behaviour of ethyl 
tartrate or isobutyl tartrate at temperatures from perhaps 300° 
up to about 500°. On heating isobutyl diacetyltartrate beyond 
the minimum, no further intersection of the graphs takes place; 
no further region of visibly anomalous rotation-dispersion has been 
observed. By piecing together the evidence referred to, the author 
concludes that if these three esters were examined over a wide 
range they would all show, at low temperatures, negative values of 
1—2 
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rotation with negative dispersion. As the temperature increased, 
the temperature—rotation graphs would intersect, giving rise to 
visibly anomalous rotation—dispersion, continuing to rise to reach 
maxima at slightly different temperatures. They would then fall 
again to reach, without further intersection, minimum values, 
rising thereafter, again without intersection, to attain to new 
maxima, up to which, in the meantime, they have not been 
followed. The curves for isobutyl diacetyltartrate in o0-nitro- 
toluene were found to be remarkable, inasmuch as they exhibit 
anomalous rotation—dispersion, from which the conclusion is drawn 
that the effect of this solvent is to displace the minimum of the 
isobutyl diacetyltartrate towards high temperatures, over the 
maximum corresponding with that actually existing in ethyl 
tartrate, so as to bring into view the region of anomalous rotation— 
dispersion corresponding with that which actually exists in ethyl 
tartrate at the ordinary temperature. It is pointed out that whereas 
the value of the maximum may be very different, and occur at 
very different temperatures for a given homogeneous substance 
and for that substance in solution, or for a derivative of that 
substance, the rotation value at which the intersection of the 
temperature—rotation curves for two different colours of light takes 
place is almost identical. This point is the same as the point of 
intersection of the two corresponding lines on Armstrong and 
Walker’s characteristic diagram. T. S. Pa. 


The Influence of Solvents, etc., on the Rotation of 
Optically Active Compounds. XXII. Rotation Dispersion. 
Tuomas Stewart Parrerson (T., 1916, 109, 1176—1203).—Since, 
as is shown, the ordinary rotation—dispersion ratios may vary for 
quite slight changes of external conditions, such as temperature, 
between +infinity and —infinity, they have obviously very little 
value. If, however, the dispersion ratio be calculated with respect 
to the intersection of the corresponding temperature—rotation curves 
or the intersection of the corresponding lines on Armstrong and 
Walker’s characteristic diagram, this point being regarded as a 
rational zero for these colours, it is found that the dispersion ratio 
then shows a very fair constancy throughout a related series of 
active compounds or for a particular active compound in different 
solvents or at different temperatures. This is illustrated from data 
given by Pope and Winmill for benzoyl and various substituted 
benzoyl, sulphonyl, and naphthoyl derivatives of J/-tetrahydro- 
quinaldine; by data given by Pickard and Kenyon for methyl- 
tert.-butylearbinol and d-1-naphthyl-n-hexylearbinol, as well as from 
data from the preceding paper. The manner in which rotation 
data are likely to lie upon a characteristic diagram in the neigh- 
bourhood of a maximum or a minimum in the temperature—rotation 
curves is discussed. In such cases it appears that the points on 
the characteristic diagram must return on themselves, whence it 
seems probable that the data for a given substance should fit 
approximately on different characteristic diagrams according to the 
temperature or nature of the solvent. T. 8S. Pa. 
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The Influence of Solvents, etc., on the Rotation of 
Optically Active Compounds. XXIII. Anomalous Rota- 
tion-Dispersion and Dynamic Isomerism. ‘T'Homas Srewart 
Parrerson (T., 1916, 109, 1204—1228)—The hypothesis of 
Arndtsen, which has recently been revived by Armstrong and 
Walker, that anomalous rotation—dispersion is due to the presence 
of two modifications of one original active compound, is discussed, 
especially with reference to the assumptions which have to be made 
to account for the occurrence of these isomerides. The contention 
of Lowry and Dickson, that ethyl tartrate can be separated by 
distillation into fractions containing active substances of dissimilar 
constitution, is held not to be justified by the evidence adduced. 
It is maintained that if in any case solvent influence on rotation 
can be shown to exist where mutarotation is equally definitely 
shown to be absent, Armstrong and Walker’s theory may, in 
general, be regarded as disproved. Now the initial rotation of a 
mutarotatory compound in solution, such as levulose, is a datum 
independent of any consideration regarding mutarotation, and if 
the initial rotation for such a substance in different solvents be 
different, it is considered that solvent influence exists indepen- 
dently of dvnamic isomerism, and that, therefore, the two pheno- 
mena are not necessarily connected. An examination of the muta- 
rotation curves for levulose in water, in water and ethyl alcohol, 
and in water and pyridine shows that any solvent effect revealed 
by the initia] rotations is less than the errors of observation of the 
method. Solvent influences of this kind have, however, been 
detected by Mackenzie and Ghosh (A., 1915, ii, 301), and others, 
much more definite, by Lowry, for a-nitrocamphor in various sol- 
vents, whence it is concluded that this compound shows a decided 
solvent influence which has nothing to do with dynamic isomerism, 
whilst it is also clear from Lowry’s data that a-nitrocamphor 
exhibits a concentration effect as well, thus coming into line with 
ethyl tartrate. It is also pointed out that it would be very diffi- 
cult to explain the maxima or minima which are often found in the 
temperature—rotation curves for active substances, on the assump- 
tion that the changes in rotation are due to a variation in the pro- 
portions of two dynamic isomerides, one with a high rotation and 
the other with a low rotation. T. S. Pa. 


A Thermostat for Polarimetric [Determinations] particu- 
larly during Sugar Inversion at High Temperatures. 
THEODOR Pavut (Zeitsch. physikal. Chem., 1916, 91, 745—755).—A 
thermostat is described which may be used in connexion with a 
polarimeter in determining the amount of inversion of sucrose at 
high temperatures. The main point about the thermostat is that 
it allows the observation tube, which is made of quartz, to lie hori- 
zontally. For mechanical details of both thermostat and observa- 
tion tube the original must be consulted. The instrument permits 
of measurements being made at 100°. J. F. 8. 


Action of Light on the Formation and Decomposition of 


the Hydrogen Halogen Acids. A.rrep Corun and Kart 
Stuckarpt (Zeitsch. physikal. Chem., 1916, 91, 722—744).—The 
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authors have investigated the action of light on the gaseous systems 
hydrogen iodide, hydrogen bromide, hydrogen chloride, and their 
components. The reactions have been effected by means of a 
mercury lamp in both quartz and uviol glass apparatus. In all 
three cases equilibrium has been reached from both sides. In 
quartz apparatus the decomposition proceeds to the extent of 92°3% 
in the case of hydrogen iodide, and this is reached in ten minutes; 
the formation proceeds to 7°6%. In both uviol glass and ordinary 
glass there is a decomposition of 100% and no formation in the case 
of hydrogen iodide. With hydrogen bromide there is 100% decom- 
position in quartz, 20% in uviol glass, and no decomposition in 
glass. The amount of formation of hydrogen bromide is zero in 
quartz, 80% in uviol glass, and 100% in glass. In the case of hydro- 
gen chloride there is 0°42% decomposition and 99°58% formation in 
quartz and 100% formation with no decomposition in uviol glass 
and ordinary glass. In the case of hydrogen bromide the reaction 
is complete in four hours and with hydrogen chloride in less than 
five minutes. The use of the three types of apparatus shows the 
effect of the different spectral regions in quartz, light down to 
220 wu is active, in uviol glass to 254 up, and in Jena glass down 
to 300 pu. The absorption of ultra-violet light by the halogen 
haloids and the halogens has been determined for various thick- 
nesses of gas. J. F.S. 


The Flame Arc in Chemical Manufacture. W. R. Morr 
and C. W. Beprorp (J. Ind. Eng. Chem., 1916, 8, 1029—1035).— 
The flame are at high amperage is, in proportion to the current 
used, the most efficient source of light known for photo-chemical reac- 
tions. The chemical action of the white flame are through glass 
on sensitised paper or on 7-phenylenediamine is three times greater 
than is that of other coloured flame carbons under similar condi- 
tions. The direct-current white flame are has an action on sensi- 
tised paper which can be expressed approximately by the empirical 
equation: KC18(V —23), where C is the current, V arc voltage, and 
K a constant having a value of 0°0085. The white flame arc is 
better suited for use with glass vessels than with quartz vessels; at 
high are voltages the light and chemical effect increase as the are 
voltage is raised, but at a decreasing rate. The use of the white 
flame arc opens up many new possibilities for controlling and 
changing chemical reactions (chlorination, bromination, etc.). A 
means of using an enclosed are lamp with flame carbons consists in 
using a shunt around the lamp resistance and solenoid on a direct 
current, or a reactance coil in shunt around the lamp reactance 
coil and solenoid on an alterating current. W. P. 8. 


The Influence of different Gases on the Photoelectricity 
of Potassium. G. Wiepmann (Ber. Deut. physikal Ges., 1916, 
18, 333—338. Compare A., 1916, ii, 508).—Previous experiments 
have shown that the photoelectric sensitiveness of potassium is very 
greatly diminished and the selective photoelectric effect caused to 
disappear when the metal is freed from gases by repeated distilla- 
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tion in a vacuum. The further investigation of the influence of 
different gases on such purified potassium indicates that argon 
and nitrogen produce little change in the sensitiveness of the potass- 
ium. Oxygen increases it to a small extent, whilst hydrogen is 
exceedingly active, and there is no doubt that the photoelectricity 
of ordinary potassium is almost entirely due to the presence of 
hydrogen in the metal. This gas appears to be responsible also for 
the selective effect at A= 436 mu. H. M. D. 


Measurement of the Electrical Conductivity of Solutions 
at different Frequencies. V. Investigations on the Use 
of the Vreeland Oscillator and other sources of Current 
for Conductivity Measurements. W. A. Taytor and 8. F. 
Acree (J. Amer, Chem. Soc., 1916, 38, 2396—2403. Compare A., 
1915, ii, 406)—The authors have examined a number of instru- 
ments for producing alternating currents with the object of ascer- 
taining which is most suitable for use in the measurement of the 
electrical conductivity of solutions. Experiments have been carried 
out with an induction coil, the 60-cycle city supply (Madison), a 
Holzer—Cabot wireless alternating current generator, a General 
Electric type of large generator, a Siemen’s—Halske alternating 
current generator, a Vreeland oscillator working at 500 and 1000 
cycles, and the B Vreeland oscillator, which works at from 160 to 
4200 cycles. Oscillograms of the voltage wave of the current pro- 
duced in each case have been prepared, and are reproduced in the 
paper. The authors find that the Vreeland oscillator is the best 
and most convenient form of instrument for producing alternating 
current for the present purpose. It is nearly noiseless in action, 
and gives practically a pure sine voltage wave; it gives a con- 
stant frequency which is independent of the variations in the 
actuating direct current, and it allows of the frequency being 


changed to anything which may be desired in conductivity work. 
J. F. 8. 


Measurement of the Electrical Conductivity of Solutions 
at different Frequencies. VI. Investigations on Bridge 
Methods, Resistances, Cells, Capacities, Inductances, 
Phase Relations, Precision of Measurements, and a 
Comparison of the Resistances obtained by the use of 
Inductance and Capacity Bridges. W. A. Taytor and S. F. 
AoreeE (J. Amer. Chem. Soc., 1916, 38, 2403—2415. See preceding 
abstract).—A general investigation and discussion on the various 
factors which affect conductivity determinations of solutions. It is 
found that the Vreeland oscillator is the most convenient and suitable 
instrument for producing the alternating current. Curtis coils on 
porcelain spools should be used for resistances above 10 ohms to pre- 
vent errors due to inductance and capacity effects, For the greatest 
accuracy in balancing a bridge a telephone should be used which 
can be tuned to any desired frequency and can be attached to a 
stethoscope. A substitution method as suggested by Curtis for 
measuring resistance is advantageous, since, by simply regulating 
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the temperature of the variable resistance it prevents errors due 
to changes in the resistances of the bridge coils, or in the induct- 
ance, caused by variations in temperature, and allows of the direct 
reading of the resistances instead of having to make involved cal- 
culations. The constant temperature-bath and the bridge should 
be earthed to avoid capacity errors. In order to prevent changes 
in the resistance of the solutions during measurements, the cells 
should be made with ground-glass joints, which should be below 
the surface of the thermostat liquid. The electrodes of the cells 
should be supported by several glass arms to prevent them chang- 
ing their position, and the leads to the electrodes should be sealed 
off in glass tubes, so that they may be kept clean, and changes in 
resistance thus avoided. Solutions should be made up and analysed 
by weight methods in resistance glass or quartz vessels, and trans- 
ferret to the conductivity cell under the water of the thermostat. 
Resistance measurements on a given solution in a given cell can 
be reproduced to within 0°001%. Resistance measurements on 
different parts of the same solution in the same cell agree to within 
0°01%, even when no precautions are taken in filling the cell. The 
resistances of aqueous solutions in cells with platinised electrodes 
do not change appreciably on keeping in the cell for twenty-four 
hours. Cells with bright electrodes showed changes in resistance 
of 0°05—0°14% in twenty-four hours. A comparison of the resist- 
ances obtained by the use of (1) an inductance, and (2) a condenser 
to balance the’ capacity of a cell, shows that the values of the resist- 
ances obtained by the two methods are practically the same, the 
variation being only +0°001%. J. F. 8. 


Measurement of the Electrical Conductivity of Solutions 
at different Frequencies. VII. Investigations on the 
True and Apparent Resistances, Voltage, Apparent 
Capacity, Size and Character of Electrodes, Ratio of 
Inductance Changes to Resistance Changes, and the 
Relation of Induction and Capacity to Frequency. W. A. 
Taytor and S. F. Acree (J. Amer. Chem. Soc., 1916, 38, 
2415—2430. See preceding abstracts)—A further paper on the 
investigation of the various factors which affect the electrical con- 
ductivity measurements of solutions. It is shown that there is 
no measurable change in the resistance of a solution, or the induct- 
ance with change in voltage, provided that the cells, solutions, 
and containers are kept scrupulously clean. If the cells are not 
clean, however, there is a change in resistance with change of 
voltage, and this fact may be used as a trustworthy test of the 
cleanliness of cells. To make accurate conductivity measurements, 
the cells and methods must be so chosen that the ratios of the 
resistances for a given solution in two cells, or of two solutions in 
any cell, are constant to within 0°01%. To achieve this result, 
electrode effects must be entirely eliminated. From the fact that 
the ratios of the resistances of V/2-, V/10-, and NV /20-solutions of 
sodium chloride, when measured in cells with 0°5 and 1°0 inch 
platinised electrodes respectively, did not vary more than 0°01%, 
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which is the experimental error due to all causes, and since there 
is no measurable change in the resistance of a solution with a 
change of frequency from 500 to 2000 cycles with platinised elec- 
trodes of more than 1 inch in diameter, it follows that 1 inch 
platinised electrodes give approximately the true electrical resist- 
ances of these solutions at the above-mentioned frequencies, and 
they certainly do at infinite frequencies if the resistance is above 
100 ohms. 

In cells with bright electrodes there is a change in resistance 
with change of frequency from 600 to 1000 cycles and higher. 
This change depends on several factors: (1) As the concentration 
of any given solution is decreased, and therefore the resistance 
increased, the change of resistance with change of frequency is 
decreased. (2) As the area of the electrode surface is increased, the 
change in resistance with change in frequency is decreased. (3) As 
the area of the electrode surface is increased, the inductance neces- 
sary to obtain a balance is decreased, and hence the apparent 
capacity of the cell is increased. (4) The higher the apparent 
capacity of the cell, and therefore the smaller the inductance 
necessary to balance this capacity, the smaller the change of resist- 
ance with change of frequency becomes. Since the apparent 
capacity of a cell is increased by increasing the electrode surface, 
platinised electrodes should give the smallest change in resistance 
with change of frequency, and this is confirmed by the authors’ 
experiments. (5) Solutions of different salts having about the 
same resistance in the same cell with bright electrodes give 
approximately the same change in resistance with change in fre- 
quency from 600 to 1000 cycles. (6) There is a specific relation 
between the electrolyte, the electrode material, the character of 
the electrode surface, and the change of capacity and resistance 
with change of frequency. This is shown by the fact that for 
a change of frequency from 600 to 1000 cycles, V/10-silver nitrate 
in a cell with 1 inch bright platinum electrodes gives a change of 
0°12%, a similar solution in the same cell with 1 inch rough, silver- 
plated electrodes gives a change of 0°012%, and a W/10-sodium 
chloride solution in the same cell gives a change of 0°052%. By 
comparing the resistances of V/10- and WV /20-solutions of sodium 
chloride in two cells, one of which had bright and the other 
platinised electrodes 1 inch in diameter, it is shown that the ratio 
for the cell with bright electrodes is much lower at the lower 
frequencies than that for the cell with platinised electrodes, but; 
as the frequency is increased, the ratio for the cell with bright 
electrodes approached that for the cell with platinised electrodes. 
On extrapolating the resistance for the cell with bright electrodes 
to infinite frequency, the ratio was found to differ by only 0°004% 
from that given by the cell with platinised electrodes. This 
indicates that the true electrical conductivity of solutions can be 
measured in cells with bright platinum electrodes only at infinite . 
frequency. It is therefore recommended that for conductivity 
work involving an accuracy of 0°01% a Vreeland oscillator, 
giving frequencies of 500, 750, 1000, and 1500 cycles, be used, and 
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the corresponding resistances be extrapolated to give that at 
infinite frequency. 

By substitution in the equation (R;— Ry, )/L,f=K, in which 
Ry and Ly respectively are the resistance and inductance measure- 
ments at a given frequency /, R, is the resistance at infinite 
frequency, and X a constant, it is possible to calculate R, for 
any given cell and solution. The values found for R, by this 
equation differ from those found by extrapolation by only +0°01% 
to +0°025%. It is recommended, since there is a change of resist- 
ance with frequency, that all conductivity and resistance measure- 
ments should be given at infinite frequency. Saturation of elec- 
trodes with hydrogen produces no appreciable change in the 
capacity of a cell at 60 cycles, which fact shows that the capacity 
does not arise from a neutral gas layer on the electrodes acting as 
a condenser. It is probably due to a double layer of ions of the 
electrolyte and of the solvent at and on the electrodes, and hence 
to contact potential by these changes of concentration arising 
from electrolysis. The ratio between the inductance measurements 
at 600 and 1000 cycles is a constant which has the value 2°66, 
which shows that the inductance is nearly inversely proportional 
to the square of the frequency, the ratio for the square of the 
frequency used being 2°77. As this relation holds true for a leaky 
condenser, the cell seems to act as a resistance in series with a 
simple condenser with a leak. As the frequency is increased, the 
change in resistance of a given solution in a given cell, and also 
the inductance necessary to balance the capacity of the cell, are 
decreased, and both approach zero at infinite frequency. It is 
found that the ratio of the difference in the inductance in milli- 
henries to the difference in the resistance in ohms between 600 and 
1000 cycles is constant and equal to 2°00. The electrical capacities 
of the cells acting as leaky condensers have been measured by 
different consistent bridge methods. The capacities vary with the 
solution, size of electrodes, character of surface, and resistance, 
and range from 10 to 1000 microfarads for bright electrodes, and 
from 500 to 5000 microfarads for platinised electrodes. J. F. 8. 


Measurement of Electrolytic Conductivity. I. Theory 


of the Design of Conductivity Cells. Epwarp W. Wasusurn 
(J. Amer. Chem. Soc., 1916, 38, 2431—2460).—A general dis- 
cussion on the factors involved in the measurement of electrical 
conductivity. It is pointed out that theory demands the follow- 
ing alterations in the original Kohlrausch method of conductivity 
measurement: (1) the substitution of a high-frequency generator 
giving a pure sine wave of a single frequency, in place of the 
induction coil; (2) the use of a telephone tuned to the frequency 
employed ; (3) the use of resistance units free from inductance and 
capacity; and (4) a proper and efficient use of the principle of 
electromagnetic shielding. The author then discusses the arrange- 
ment of the Wheatstone bridge and the distribution of the current 
in the bridge network with the object of ascertaining the most 
suitable conditions. A general theory of cell design is next con- 
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sidered, from which it is deduced that the area of the cross- 
section between the electrodes of a conductivity cell must not be 
less than a certain minimum value, which is completely fixed and 
determined by the audibility current of the telephone, the time 
required to make the bridge setting, the lowest specific conductivity 
which it is desired to include within the range of the cell, and the 
percentage accuracy demanded in the experiments. This practic- 
ally means that the conductivity cell should be designed to fit the 
telephone. Three types of conductivity cells are described for use 
in measuring: (a) water or very dilute solutions; (4) dilute solu- 
tions; and (c) concentrated solutions. In connexion with the 
various cells, the author discusses: (1) the temperature-coefficient 
of the cell constant; (2) the choice of materials for the copstruc- 
tion of cells; and (3) the elimination of polarisation. J. F. 8. 


Preparation of Conductivity Water. James Kenpaut (J. 
Amer, Chem. Soc., 1916, 38, 2460—2466).—A review of previous 
work on the preparation of conductivity water. It is shown that 
by distilling tap-water in Jena glass vessels and a tin condenser 
in contact with air, water of specific conductivity 0°9 x 10-® at 25° 
can be obtained in one distillation. This specific conductivity is 
the same as that given by a saturated solution of carbonic acid 
under atmospheric conditions. A permanent lower value for water 
in contact with air is not possible, since slow absorption of carbon 
dioxide must take place until equilibrium is established unless 
air-tight vessels are employed. It is therefore unnecessary in 
conductivity work to invite the troubles involved in the prepara- 
tion of purer water than the saturated carbonic acid solution. 
The aim should rather be to exclude all other conducting impuri- 


ties except carbonic acid, and make an exact correction for this. 
J. F. S$. 


Galvanic Ennobling of Metals. Cu. M. van DeveENTER 
(Zeitsch. physikal. Chem., 1916, 91, 687—-700. Compare A., 1908, 
ii, 12, 558; 1909, ii, 958; 1910, ii, 179)—-The author has examined 
the ennobling of metals by alcohol—-water layers with more exact 
apparatus than was possible previously. The #.M.F. set up in 
the following types of cells has been measured: M'| V/15-H,SO,| 
alcohol water|M“* and M'| V/15-H,SO,|water|M™. The pairs of 
metals examined were Zn’, Zn™; Cd', Cd™; Zn’, Mg™; Cd', Mg™; 
Cd', Zn™; and Sn’, Cd™. In each case in the first type of cell 
M* constituted the positive pole, whereas in the second type it 
constitutes the negative pole. The values found were for the first 
type, Zn’, Zn™ 280 millivolts, Cd‘, Cd™ 68 millivolts, Zn’, Mg™ 
425 millivolts, Cd’, Mg™ 87 millivolts, Cd', Zn™ 68 millivolts, and 
Sn', Cd™ 185 millivolts. From the measurements of the cells of 
the second type, it is calculated that the metals M™ have been 
ennobled by the following amounts in the different cases: Zn’, Zn™ 
ca. 200 millivolts, Cd, Cd™ 160 millivolts, Zn', Mg™ 1250 milli- 
volts, Cd’, Mg™ 1200 millivolts, Cd? Z™ 250 millivolts, and 
Sn’, Cd™ 350 millivolts. It is shown that the ennobled metal 
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becomes coated with a film of metal sulphate which does not dis- 
solve in the alcohol—water mixture, and is a bad conductor of 
electricity. This ennobled metal is therefore to be regarded as 
an electrode of the second kind, and consequently the author’s 
theory, previously published, as to the cause of the ennobling is 
no longer tenable. J. F. 8. 


Overvoltage Tables. III. Overvoltage and the Periodic 
Law. Epcar Newsery (T., 1916, 109, 110;—1117. Compare A., 
1916, ii, 598).—Further measurements of cathodic overvoltage in 
1N-sulphuric acid and 1N-sodium hydroxide solutions have been 
made, and the results show that the value for any particular elec- 
trode,is closely connected with the position of the metal in the 
periodic table. Some difficulty is presented in choosing the normal 
value of the overvoltage, and this difficulty necessitates the 
investigation of the behaviour of the metal under as many different 
conditions as possible. In general, cathodic overvoltages in acid 
solution are more trustworthy than those in alkali solution, for 
there is only one cation present in the former, whilst the latter 
contains two. 

The cathodic overvoltages fall into nine groups, the last eight 
of which correspond with groups 1—8 of the periodic table. The 
first group in the overvoltage table contains elements which show 
zero overvoltage under certain conditions. These elements are to 
be found also in one or more of the other groups. When over- 
voltages corresponding with more than one group are exhibited, 
the metal in question is known, in nearly all cases, to form com- 
pounds in which its valency corresponds with that of the metals 
of the groups in which it is placed. 

Reviewing the overvoltage table as a whole, it is found that an 
increase of the overvoltage in two equal steps occurs in passing 
from group 0 to II, and this is followed by a gradual fall in the 
overvoltage in passing from the second to the eighth group. 

Anodic overvoltages do not show the same degree of regularity, 
and this is probably connected with the fact that the solutions 
contain more than one anion, whilst a further disturbing factor is 
the formation of badly conducting oxides or peroxides. 

H. M. D. 


Effect of Pressure on the Potential of the Hydrogen 
Electrode. N. Epwarp Loomis and 8. F. Acree (J. Amer. 
Chem. Soc., 1916, 38, 2391—2396).—A number of experiments 
have been made to ascertain the effect of pressure on the potential 
of the hydrogen electrode. For this purpose, the 2.M.F. of the 
cell H,| Pt,0°-1N-HC1|0°1KCl,Hg,Cl,|Hg has been measured for 
pressures of hydrogen varying between 770°5 mm. and 709°5 mm. 
It is shown that the potential of the hydrogen electrode, at 
pressures near the atmospheric pressure, can be represented by the 
expression E=RT/2F .log, H,/H,/, in which H, and H,! are the 
partial pressures. The average change in potential found is 
0°00001751 volt per mm., which is only 0°3% larger than the value 
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0°00001746 volt calculated by the above formula. The mean value 
of the above cell at 25° is 0°42723+0°00003 volt. J. F. S. 


Tables for the Electromotive Estimation of Ion 
Concentration. J. Marura (Koll. Chem. Bethefte, 1916, 8, 
299—336)—When the hydrogen electrode is combined with the 
normal calomel electrode, the ¥.M.F. of the cell at 20° and 760 mm. 
varies from 0°2835 to 0°6921 volt when the concentration of 
hydrogen ion falls from 1N to that of a neutral solution. The 


first table gives the calculated values of [H] for all #.M.F.’s 
within this range, the interval being 0°0001 volt. The second table 
gives the values of [OH’] for #.M.F.’s between 0°6921 and 1°1007 
volt, which corresponds with the change from a neutral solution 
to a solution for which [OH’]=1¥. 

When the pressure and temperature differ from the above values, 
corrections are supplied by supplementary tables. H. M. D. 


Potential of the Mercury Electrode against the 
Mercurous Ion. G. A. Linnart (J. Amer. Chem. Soc., 1916, 38, 
2356—2361).—The work of Ogg (A., 1899, ii, 14) on the potential 
of the mercurous ion, using solutions of mercurous nitrate, shows 
that the mercurous ion is Hg,"’, and that this is ionised further to 
Hg’ ions. The present paper deals with the nature of the mer- 
curous ion, but instead of mercurous nitrate, mercurous perchlorate 
is used. The advantage of using this salt is that it is hydrolysed 
to a very slight extent, and the products of hydrolysis are soluble 
in water (Ley, A., 1904, ii, 465). Potential measurements have 
been made of cells of the type Hg| Hg.(ClO,),HCIO, | hydrogen elec- 
trode, in which the concentrations of perchloric acid varied from 
0°0059NV to 0°0817N, and the mercurous perchlorate from 
0°0000531N to 0°002750N. From a large number of measurements 
it is shown that the best value for the potential of the mercurous 
electrode is —0°7928 volt. No regular deviations from the theoreti- 
cal value of the #.1/.F. are observed, from which it is deduced that 
no appreciable ionisation of the type Hg." — 2Hg* occurs even 
in the most dilute solution examined. J. F.S. 


Tenth Normal Hydrochloric Acid Calomel Electrode. 
N. Epwarp Loomis and Merte R. Meacuam (J. Amer. Chem. Soc., 
1916, 38, 2310—2316).—A long and careful series of F.M.F. 
measurements have been made of cells of the type H,,Pt|0°1VHC1| 
Hg,Cl,|Hg at 25° with the object of comparing this cell with the 
cell H,,Pt|0°1NHC1| | 0: IVKCl| Hg,Cl,| Hg. It is found that the 
E.M.F. has the value 0°3988+0°0002 volt at 25°, and that the 
hydrochloric acid calomel electrode is not as trustworthy as the 
potassium chloride calomel electrode. The constancy of the hydro- 
chloric acid calomel electrode is greater, the greater the concentra- 
tion of the acid, and below 0°03N the value cannot be depended 
on. The variations in the #.M.F. of this system are probably due 
to a chemical change in the calomel electrode, by which the poten- 
tial varies with time. This series of experiments indicates that, 
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within the limits of experimental error, V/10-hydrochloric acid and 
N/10-potassium chloride are ionised to the same extent within 
limits of 1%. J. F. S. 


Thermodynamic Properties of Silver and Lead Iodides. 
Hvueu Srorr Taytor (J. Amer. Chem. Soc., 1916, 38, 2295—2310). 
—A series of 2.M.F. measurements of cells of the type 
Pb|PbI,|V/2#KI|AgI| Ag have been made at 0° and 25°. The 
value of z=10 and 20. The object of the measurements was to 
ascertain whether the assumptions made in the Nernst heat theorem 
were justifiable, and to ascertain whether the results of Fischer 
(A., 1912, ii, 536, 1054), Braune and Koref (A., 1914, ii, 536), and 
Jones and Hartmann (A., 1915, ii, 308) were trustworthy, since 
these led to diametrically opposite conclusions with regard to the 
Nernst theorem. The following results were obtained: V/2=0°05; 
at 25°, e=0°21157 volt; at 0°, e=0°21475 volt, whence the tempera- 
ture-coefficient = —0°000127 volt per degree and U=11500 cals. 
N/x=0°10; at 25°, e=0°21069 volt; at 0°, e=0°21415 volt, whence 
the temperature-coefficient = —0°000138 volt per degree and U= 
11610 calories. This gives as the mean heat of reaction of the 
change Pb+2AgI=PbI,+2Ag, UV =11550+50 cal. 

This value agrees well with the value obtained from the best 
calorimetric data. The above value, when used to test the validity 
of the assumptions made in the Nernst heat theorem, leads to the 
conclusion that so far as the present experimental data with regard 
to specific heats may be employed the assumptions made in the 
theorem are justified. J. F.S. 


Inclusions in the Silver Voltameter. T. W. RicnHarps 
and F. O. Anperece (J. Amer. Chem. Soc., 1916, 38, 2044—2046). 
—A note emphasising the importance of the work of Vinal and 
Bovard (compare A., 1916, ii, 213) on the inclusion of mother 
liquors in the crystals deposited in the silver coulometer. The fact 
that platinum-black has a marked effect on the silver deposited, as 
shown by Vinal and Bovard, renders necessary the repetition of 
work by the authors on “ volume effect’ (compare A., 1915, ii, 81, 
308) to see how far this source of error may have invalidated their 
results. W. G. 


The Theory of Electrolytic Ions. VIII. The Mobility 
of some Inorganic Complex Ions. MRicuarp Lorenz and I. 
Posen (Zeitsch. anorg. Chem., 1916, 96, 81—98. Compare A., 
1916, ii, 312).—-The transport numbers of sixteen cobalt and 
platinum complex salts have been determined by Hopfgartner’s 
method, using cadmium anodes. The conductivity of the same 
salts has been determined, and a comparison of the two values 
leads to constitutions in accordance with Werner’s views. The 
figures are tabulated. C. H. D. 


The Ratio of the Boiling Point to the Critical Temperature. 
W. Herz (Zeitsch. anorg. Chem., 1916, 96, 289—290. Compare 
ibid., 1916, 95, 253).—It has been shown by Guye (Bull. Soc. chim., 
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1890, [iii], 4, 262) that the boiling point of organic liquids under 
10—20 mm. pressure is one-half of the critical temperature. It may 
be assumed that the boiling point under any given pressure is a 
constant fraction of the critical temperature. a. De 


Free Energy of Bromine Compounds. Giusert N. Lewis 
and Merte Ranpatu (J. Amer. Chem. Soc., 1916, 38, 2348—2356). 
—A theoretical paper, in which the authors have calculated the 
free energy of the various forms of bromine, of the bromide and 
polybromide ions, and of all the known compounds of bromine 
with hydrogen and oxygen. In the calculations the available data 
have been reviewed, and the most probable values used in each case. 
The following values are obtained at 25° on the assumption that 
liquid bromine at this temperature possesses zero free energy; 
gaseous bromine, 755 cal.; solid bromine, 157 cal.; bromine in 
carbon tetrachloride solution of NW strength, 389 cal.; aqueous 
bromine, 977 cal.; dissociated bromine atoms, 22328 cal.; gaseous 
hydrogen bromide, —12592 cal.; bromide ions (Br’), — 24594 cal. ; 
tribromide ions (Br,’), —25267 cal.; pentabromide ions (Br,’), 
— 24400 cal. ; aqueous hypobromous acid, —19739 cal.; and bromate 
ions (BrO,’), 1690 cal. J. F.S. 


Transition of Na,SO,. Ernst Jinecke (Zeitsch. physikal. 
Chem., 1916, 91, 676—686. Compare A., 1916, ii, 551).—A repe- 
tition of work previously published (/oc. cit.). It is shown that no 
transition occurs at 385° with anhydrous sodium sulphate. The 
present experiments were made with a lever pressure apparatus, 
whereas the former pressure apparatus was hydrostatic in its action. 
The irregularities in the pressure-temperature curve previously 
obtained are shown to be due to loss of oil from the pressure 
cylinder. J. F.S. 


The Determination of Dissociation Temperatures with 
the Aid of Cooling and Heating Curves, especially for 
Cobalto-cobaltic Oxide. J. Arvin Hepvaii (Zeitsch. anorg. 
Chem., 1916, 96, 64—70).—The dissociation temperature under 
atmospheric pressure is determined by heating the oxide in a porce- 
lain tube in a carbon tube furnace. The cooling and heating 
curves are taken by means of a thermo-couple. Cobaltous oxide 
gives a smooth cooling curve in nitrogen or carbon dioxide, but in 
oxygen there is a change of direction at about 700°. On heating, 
dissociation sets in at 900°, whatever atmosphere be used. This 
temperature is higher the more compact the oxide. The most com- 
pact form, prepared from nitrate, has a dissociation temperature of 
959°, Foote and Smith (A., 1908, ii, 847) having found 965° by the 
statical method. C. H. D. 


The Atomic Theory. VIII. Space Filling and Mobility 
of Complex Inorganic Ions. Ricuarp Lorenz and I. Posen 
(Zeitsch. anorg. Chem., 1916, 96, 217—230. Compare A., 1916, 
ii, 312) —The hypothesis proposed by Lorenz and his collaborators 
is tested by application to the case of inorganic complex ions of 
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known constitution. For this purpose the density of a number 
of complex cobalt and platinum salts has been determined, using 
pure benzene in the pycnometer. For dehydration, the hydrated 
salts are heated in a vacuum over barium oxide. The density at 
the absolute zero is calculated by adding 3% to the value at the 
ordinary temperature, this method being sufficiently accurate, as 
only the cube root of the molecular volume enters into the calcula- 
tion of the dimensions of the ions. The electrical conductivities are 
taken from the authors’ previous papers. The volumes of the 
chlorine and bromine ions are taken from those determined by 
optical means by Heydweiller (A., 1913, ii, 645), and the mobilities 
of fifteen inorganic complex ions are then calculated and compared 
with the experimental values. With the exception of the aquo- 
salts, all the ions examined fall within two limits, one of which 
is that given by close tetrahedral packing and the other by van der 
Waals’s equation. Thus these, like the organic ions, move with a 
velocity corresponding with the law of Stokes and Einstein. Stereo- 
chemical conditions are without influence, and no difference is 
observed between ions with the co-ordination numbers 4 and 6. In 
many cases, the true volume falls with increasing apparent volume. 
C. 


The Kammerlingh Onnes Equation of Condition and 
the Theory of the Capillary Layer. G. Bakker (Zeitsch. 
physikal. Chem., 1916, 91, 641—675. Compare A., 1915, ii, 614, 
818; 1916, ii, 553)—A theoretical paper, in which the author 
further develops his theory of the capillary layer. It is shown by 
calculation that the theoretical part of the isotherm of Kammer- 
lingh Onnes has a wave form. If p, and pg, are respectively the 
densities of liquid and vapour in equilibrium and p(p,) and p(pe) 
the values of the corresponding thermodynamic potentials, then it 
is known that p(p,;)=(p.). The author’s theory then states that 
if between the liquid and vapour phase there is an horizontal 
capillary layer, u(p,;)=p(p2)=p[(p; + po)/2]. This can be expressed 
as follows: The density of that point on the labile portion of the 
isotherm where the thermodynamic potential has the same value 
as the usual liquid and vapour phase is the mean of the densities 
of the liquid and vapour. This statement has been proved in the 
case of carbon dioxide, where it is shown that at 0° u(p,) =3°2616, 
M(po) =3°3787, and p[(p,+p.)/2]=3°2516; other values are given 
for 10°, 20°, and 30°, all of which, like the above figures, show the 
truth of the statement. “Hence, where the equation of condition 
fulfils the relationship u(p,)=p(.) there also are the conditions of 
the author’s theory fulfilled. The radius of the smallest particle 
of vapour of carbon dioxide at 20° is calculated, and the value 
Roi. =2°25 millimicrons found; a similar value for the smallest 
drop of liauid at the same temperature is found to be R,,;,. =2 milli- 
microns. It has been previously shown (Joc. cit.) that the thick- 
ness of the capillary layer of carbon dioxide at 20° is (=2°5 wu. 
Hence it follows that these two quantities are of the same order. 
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The same quantities have been deduced for 0°, and practically iden- 
tical values obtained. If p, and p, are the densities of the liquid 
and vapour phases respectively, and p that of the capillary layer, 
¢ and # respectively the thickness and radius of the capillary layer, 
then for every curved capillary layer the following relationships 
hold : [p - (p, + p.)/2)/p, — pa = ¥ 56/242 and [pr - (p, + P»)/2]/P) - P2= 
¥ (R/26+5¢/24k), where p, is the pressure in the long direction 
of the capillary layer and p, and p, the pressures of the homogene- 
ous phases. The negative sign applies to liquid drops, and the 
positive sign to vapour bubbles. In the case of a horizontal 
capillary layer, R=% and p,=g, and the equations become 
Lp —(p1+ P2)/2]/(p, — pe) =9 Or p='p, + p,2)/2. 

As a consequence of the author’s theory, the pressure in the long 
direction of a capillary layer (horizontal or curved) has the same 
value as the pressure at that point in the labile part of the theoreti- 
cal isotherm where the thermodynamic potential has the same 
value as in the homogenecus phases which the capillary layer sepa- 
rates. It is shown by calculations that the Kammerlingh Onnes 
equation of condition confirms this deduction. If in an isothermal 
diagram the pressure (in the long direction) and the specific volume 
of every curved capillary layer are plotted, then the curve drawn 
through these points represents the labile portion of the isotherm 
for the given temperature. J. F. S. 


Osmotic Pressure of Colloids. VI. Osmotic Pressure 
of Gelatin. Wituerm Bittrz, Ginter Buaee, and Lupwie 
MEBLER (Zeitsch. physikal, Chem., 1916, 91, 705—721. Compare 
A., 1910, ii, 22, 673; 1911, ii, 702; 1913, i, 593, 832).—The authors 
have determined the osmotic pressure of solutions of nine varieties 
of gelatin, at 20°, at concentrations varying from 0°042% to 
0°265%. From the osmotic pressure values the molecular weight 
has been calculated, and found to vary from 5500 to 31,000 for the 
different varieties. It is shown that the mineral matter contained 
in the gelatin has no influence on the osmotic pressure. A series 
of gold numbers was determined for the various samples, and a 
series of viscosity measurements was made for 0°05%, 0°10%, and 
0°20% solutions of each variety after the solution had been made 
up twelve hours, twenty-four hours, and seventy-two hours. It is 
shown that, just as in the case of dextrin, the larger the molecular 
weight the better the protective action, and the greater the mole- 
cular weight the greater the viscosity. The authors therefore put 
forward as a general rule the statement: That in highly dispersed 
colloids the viscosity increases with increasing size of the particles, 
and the gold number, where such can be determined, decreases with 
increasing size of the particles. In an addendum details are given 
of the osmotic pressure of protein from horse serum. It is shown 
that the molecular weight is about 53,500. J. F.S. 


Solubilities of Liquids in Liquids. Partition of the 
Lower Alcohols between Water and Cotton-seed Oil. 
B. B. Wrotn and E. Emer Rerp (7. Amer. Chem. Soc., 1916, 38, 
2316—2325).—The solubilities of methyl, ethyl, propyl, isobutyl, 
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and isoamyl alcohols have been determined in cotton-seed oil by 
calculation from the partition-coefficient between water and cotton- 
seed oil. If S, and S, represent respectively the solubilities of the 
alcohol in water and oil, C, and C; the concentrations in the same 
two solvents at equilibrium, and & the partition-coefficient, then 
S,/S,=k=C,/Cy. The values of C, and C, were determined ex- 
perimentally, and & calculated, and then either S, or S, was experi- 
mentally determined. The analysis of the two layers after parti- 
tion was effected by means of an interferometer. The following 
values of & were obtained at 25°: methyl alcohol, 103°6: ethyl 
alcohol, 28°3; propyl alcohol, 6°41; isobutyl alcohol, 1°70; and 
isoamyl alcohol, 0°47. Methyl alcohol dissolves to the extent of 
4°84 grams in 100 c.c. of cotton-seed oil, ethyl alcohol 21°2 grams 
in 100 c.c. of oil, and propyl, isobutyl, and isoamyl alcohols are 
soluble in all proportions. On calculating the solubility of methyl 
and ethyl alcohols in water from the above data, the figures 505 and 
600 grams per 100 c.c. are obtained respectively. The authors 
point out that these figures represent ideal solubilities which could 
be realised if water and alcohol were separated by a semipermeable 
membrane through which only the alcohol molecules could pass. 
J. F.S. 


Crystal Stereochemistry. F. Rinne (Zeitsch. anorg. Chem., 
1916, 96, [iv], 317—-352).—The representations of crystal structures 
which have been deduced by the X-ray method, such as those put 
forward by W. H. and W. L. Bragg for rock-salt, zine blende, 
pyrites, and calespar, are to be regarded as crystal stereochemical 
formule. The conception of the crystal structure as purely atomic 
is held to be false (compare Niggli, A., 1916, ii, 300). Structural 
groups of atoms are clearly discernible, for instance, in the struc- 
tures of calcite and corundum, and physico-chemical considerations 
clearly point to the existence of combination of a rigid character 
between the mathematically-considered distinct particles. The 
number of molecules contained within the unit space-lattice, how- 
ever, bears no relation to the molecular complexity of the substance 
in the crystal. A crystal may be built up of similar, similarly orien- 
tated atoms, as in diamond; in other cases the atoms may appear 
in symmetrically distributed groups; or, finally, the structure may 
be partitionable into atomic complexes of a molecular character. 
The atomistic conception of Groth and the molecular theory of 
Bravais can thus be reconciled. 

The forces of affinity between the atoms in the crystal can be 
supposed to act along the straight lines joining neighbouring 
particles, either the whole or a fraction of a valency being directed 
along each line. Thus in zinc blende, a zinc atom is tetrahedrally 
disposed towards four sulphur atoms, and may distribute its two 
valencies equally in the four directions towards these atoms. The 
affinities of the bivalent sulphur atom are similarly split up between 
four zinc atoms. In sodium chloride the affinity of each sodium or 
chlorine atom may be supposed to be partitioned among six neigh- 
bours. A connexion is traceable between such considerations and 
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Werner’s theory of principal and subsidiary valencies (compare 
Pfeiffer, A., 1916, ii, 228). 

The Laue diagram is of use in determining the principal zones 
and zone axes of a crystal structure, and to some extent the sym- 
metry, although it only distinguishes eleven of the thirty-two 
classes. It also shows the relation between the forms of a poly- 
morphous substance, between isomorphous substances, or between 
morphotropically related substances, such as the monoclinic and 
triclinic felspars. 

The crystalline state is characterised by a _ three-dimensional 
periodic and straight-line orientation of similar particles, together 
with the capability of an indefinite extension of the structure, 
according to the same periodicity, in any direction. Amorphous 
substances lack this combination of properties. Liquid crystals 
occupy an intermediate position. Here the intermolecular forces 
are not strong enough to build up a space-lattice structure, but at 
the same time are sufficient to bring about a regular orientation of 
the particles with respect to a molecular axis. E. H. R. 


Constitution and Fundamental Properties of Solids 
and Liquids. I. Solids. Irvine Lanemuir (J. Amer. Chem. 
Soc., 1916, 38, 2221—2295).—A long, theoretical paper, in which 
the work of Bragg is considered from the point of view of chem- 
istry and its relation to the theories of chemical constitution, due 
to Werner, Stark, J. J. Thomson, and Lewis, and discussed in con- 
siderable detail. From the discussion the conclusion is drawn that 
the substances which have been studied by means of their X-ray 
spectra are not representative of compounds in general, since only 
polar compounds were considered. Solid polar compounds are, 
as a rule, built up of atoms bound together by residual valencies, 
and in these cases the whole crystal must be regarded as a single 
molecule. Solid, non-polar compounds consist, in general, of ‘‘ group 
molecules,” in which the atoms are held together by primary valen- 
cies. These group molecules are bound together by secondary 
valencies to form a large “ crystal molecule,” which includes the 
whole solid mass. 

There is at present no justification for dividing intermolecular 
or interatomic forces into physical and chemical forces. It is 
better to regard all such forces as strictly chemical. Evaporation, 
condensation, solution, crystallisation, adsorption, surface tension, 
etc., should all be regarded as typical chemical phenomena, and it 
is the object of the present paper to show that these processes can 
be so treated. From aconsideration of specific heat, compressibility, 
and coefficient of expansion it is deduced that collisions do not 
occur between the atoms of solids, but that these move about 
equilibrium positions under the influence of both attractive and 
repulsive forces. The “time of relaxation ” of the atoms of solids 
is calculated approximately from the thermal conductivity, and is 
shown to be of the order 10-7—10-™ second. Somewhat similar 
results are obtained from a calculation based on the rate of eva- 
poration in a vacuum. Consequently, the time required by an 
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atom of a solid to reach thermal equilibrium with the surrounding 
atoms is very small in comparison with the time required to make 
a single oscillation about its equilibrium position. The oscillations 
are thus very strongly damped. Since solid substances are, in 
general, held together by residual valencies rather than by primary 
valencies, there are few limitations to the number of compounds 
which can exist in the solid state. Most of these compounds do not 
show a composition which could be predicted from the valency 
rules. A discussion is entered into on this point in the case of 
intermetallic compounds, minerals, solid solutions, and _ glasses. 
From a consideration of compressibility it is deduced that the 
attractive forces between atoms usually reach a maximum intensity 
when the distance between adjacent atoms in solids is increased 
by about 0°6 x 10-§ cm., that is, by about 10—30% of the normal 
distance. Since energy must be expended in breaking apart a 
solid, the surfaces of solids must contain more potential energy 
than do the corresponding number of atoms in the interior. Since 
this pctential energy is probably electromagnetic energy in the 
field between the atoms, the interatomic forces are more intense 
on the surface than in the interior. This intense surface field of 
force (unsaturated chemical affinity) is one of the causes of the 
phenomena of condensation and adsorption. Because of the small 
time of relaxation and because an atom approaching the surface 
is attracted by many atoms and later is repelled by a few atoms, it 
follows that the surfaces of solids are almost entirely inelastic to 
collisions of molecules impinging on them. As a result, nearly 
every molecule or atom striking a solid surface condenses, no matter 
what the temperature may be. Whilst condensed, it is held to the 
surface by forces similar to those holding solids together (primary 
or secondary valencies). At high temperatures evaporation may 
take place immediately after condensation, but at lower tempera- 
tures the condensed atom or molecule may remain indefinitely. A 
general discussion of sublimation is entered into. It is shown that 
the rate of evaporation, m, of a substance in a high vacuum is 
related to the pressure of the saturated vapour, p, by the expres- 
sion m=(pM/2rRT)?. Red phosphorus is not in agreement with 
this relationship. 

The mechanism of the dissociation of a solid, such as calcium 
carbonate, is discussed. It is shown that when, according to the 
phase rule, separate phases of constant composition are present, the 
reaction must take place at the boundaries of these phases. This 
kinetic interpretation of the phase rule indicates the distinction 
between reactions in which solid solutions are formed and those 
in which separate phases appear. This theory offers an explana- 
tion for the fact that hydrated crystals frequently fail to effloresce 
until scratched, and for the fact that completely dehydrated sub- 
stances often absorb moisture with difficulty. 

Adsorption is a direct consequence of the time lag between the 
condensation and subsequent evaporation of molecules; the 
adsorbed substance may be held to the surface by either primary or 
residual valencies; in either case it is better to regard the pheno- 
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mena as entirely chemical in character. A large number of experi- 
mental results are given to prove that adsorption is very frequently 
the result of the strongest kind of chemical union (primary 
valency) between the atoms of the adsorbed substance and the 
atoms of the solid. 

It is shown that the action of a typical catalyst poison depends 
on the formation of a very stable film, one atom thick, over the 
surface of the catalyst. The chemical activity of a solid surface 
depends on (1) the nature of, (2) the arrangement of, and (3) the 
spacing of the atoms forming the surface layer. There is a very 
close relation between the chemical activity of a surface and the 
electron emission from it. 

A quantitative development of this theory of heterogeneous 
reactions is given, and a law of surface action, analogous to, but 
different from, the law of mass action, is proposed. This theory is 
in accord with, and affords an explanation of, Reichinstein’s “ Con- 
stant Sum Hypothesis.” An application of this theory is made in 
the cases of heterogeneous gas reactions and to enzyme action. 

J. F. S. 


Protective Colloids. Radix Althaeae as Protective 
Colloid. A. Gurpier and G. L. Wetsze (Kolloid Zettisch., 1916, 
19, 177—191. Compare A., 1916, ii, 556).—The preparation and 
general properties of the colloidal solutions obtained by extract- 
ing the roots of marsh mallow are described. It is difficult to 
obtain optically clear extracts by filtration, but the addition of 
ethyl acetate is found to be of great assistance in the achievement 
of this result, and this reagent at the same time increases very 
markedly the stability of the solutions. 

The behaviour of the solutions on dialysis, the phenomena of 
ageing, the influence of concentration and of electrolytes on the 
stability are described in detail. In an electrical field, the colloidal 
particles move to the anode, and this phenomenon is independent 
of the previous history of the solution. H. M. D. 


Relation between the Chemical Constitution of Organic 
Compounds and their Capacity to Coagulate Acid Gold 
Hydrosols. Joun A. Gann (Koll. Chem. Bethefte, 1916, 8, 
251—298).—The coagulating capacity of a large number of sub- 
stances has been examined by measuring the “ gold number,” the 
substances investigated including albumoses, peptones, poly- 
peptides, dyes, alkaloids, amines, and various heterocyclic com- 
pounds. 

The results obtained show that the coagulating capacity of these 
nitrogen compounds depends on the presence of basic nitrogen 
groups, but that, apart from this, it varies considerably with the 
constitution of the substance. The auxochromic hydroxy] group 
increases the activity, although its effect is less marked than that 
of the amino-group. Certain configurations, such as those peculiar 
to the azines, thioazines, oxazines, and acridine derivatives also 
increase the coagulating activity, whilst chromophoric groups have 
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the opposite effect, and this is the more pronounced the more 
strongly acid the chromophoric group is. ‘The less active a sub- 
stance is found to be, the greater is the effect which is produced 
by the introduction of a new group. 

With certain exceptions, the gold number for a particular sub- 
stance is almost independent of the concentration of the coagulant. 
It varies, however, to some extent with the degree of dispersity, 
the concentration, and the acidity or alkalinity of the gold solution. 

The coagulation process is in most cases to be regarded as 
brought about by ions, although in the case of the albumins it may 
be due to the mutual interaction of oppositely charged colloidal 
particles. The behaviour of gelatin shows that it may act either 
as a protective colloid or as a coagulant, and the actual results 
which have been obtained with this substance are discussed in 
detail with special reference to its amphoteric character. 


H. M. D. 


The Phenomena of ‘‘ Clot '’ Formation. IV. The Diphasic 
Erosive Action of Salts on the Cholate Gel. 8. B. Scuryver 
and Mary Hewterr (Proc. Roy. Soc., 1916, [B], 89, 361—372. 
Compare A., 1916, i, 448).—The erosive action of salts on the 
cholate gel containing added salts was investigated. If the concen- 
tration of the salts in the eroding solution are plotted as abscisse 
and the amount of erosion as ordinates, a curve of diphasic 
character is obtained. The amount of erosion increases with 
increasing concentration to a maximum, after which it diminishes 
to a minimum; with further increase in concentration, the erosion 
increases continuously. The portion of the curve between the two 
minimal points is designated the “zone of instability.” The 
breadth of this zone, and the amount of erosion within it, are func- 
tions of the amount of salt added to the gel. The amount of erosion 
and the breadth of the “zone of instability’ vary with different 
eroding salts. The order of the action of chlorides is as follows: 
LiCl>NaCl (generally) >MgCl,>KCl. This is the order of their 
action in increasing the permeability of vegetable cells. Théaction 
of sodium salts of organic acids was also investigated, and in all 
cases the general form of the curves was the same (diphasic). The 
antagonistic action of calcium salts was also examined, and it was 
found that relatively more calcium was necessary to antagonise 
the erosive action in the “zone of instability” than in higher con- 
centration. The various physicochemical factors involved are dis- 
cussed by the authors, and also the bearing of the results on certain 
biological problems. S. B. S. 


Fibrin and its Relationship to Certain Questions in 
Biology and the Chemistry of Colloids. X. The Two 
Kinds of Fibrin Sols and their Relations to the Concep- 
tions of Colloidal Solutions. E. Hexma (Biochem. Zeitsch., 
1916, 77, 249—256).—Attention is directed to the distinction 
between the two kinds of sols, one of which is formed from solid 
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fibrin particles in the very finest state of subdivision which exist 
without water of imbibition, whilst the other is formed from par- 
ticles of semi-fluid form with water of imbibition, which is taken up 
by fibrin in the presence of alkalis and acids. 8. B. S. 


Fibrin in its Relationship to Certain Questions in 
Biology and the Chemistry of Colloids. XI. The Three 
Kinds of Fibrin Gels. E. Hexma (Biochem. Zertsch., 1916, 77, 
256—267).—A discussion of the processes of gel formation. 

8. B. 8. 


The Law of Reaction Velocity and of Equilibrium in 
Gases. The Additivity of C, -?R. New Determinations 
of the Integration Constants and of the Molecular 
Diameter. Max ‘raurz (Zerisch. anorg. Chem., 1916, 96, 1—28. 
Compare A., 1914, ii, 457; 1916, ii, 304).—It is assumed that when 
two molecules collide in an ideal gas, either the collision lasts only 
for a very short time, when no result is produced, or else it lasts 
for a time comparable with that between the collisions, in which 
case a chemical reaction takes place. Starting from the usual 
assumptions of thermodynamics and of the theory of gases, together 
with the author’s principle of the additivity of the internal atomic 
heats, it is possible to calculate the integration constants of gas 
reactions and to compare them with the experimental values. All 
reactions in gases may be regarded as of the first or second order, 
all reactions of apparently higher order being regarded as due to 
successive collisions of pairs of molecules. 

These considerations are applied to all the gas reactions of which 
the velocities have been determined. The constant XA is found 
to have an average value of 10! mols. per c.c. per second, but the 
values for different reactions given vary between 2°5x10" and 
10%, The heat of activation, g), is also found to be constant. 
For the case of nitrosyl chloride, the molecular diameter is calcu- 
lated to be 3°45 x 10-8 cm. C. H. D. 


The Velocity of Hydration of Metaphosphoric Acid. II. 
D. Bavarerr (Zeitsch. anorg. Chem., 1916, 96, 99—107. Compare 
A., 1911, ii, 974).—The molecular weight of orthophosphoriec acid 
in dilute glacial acetic acid solution corresponds with the simplest 
formula. The hydration of metaphosphoric acid is affected by the 
presence of either acetic or sulphuric acid in the solution, and 
the results suggest that the unimolecular acid has the greater 
velocity of hydration. The meta-acid is rapidly hydrated by dis- 
solving in concentrated hydrochloric or nitric acid. The course 
of the reaction when phosphoric oxide is dissolved in water has 
been followed by titration with sodium hydroxide, using methyl- 
orange and phenolphthalein as indicators. Only the meta-acid is 
obtained in ice-cooled water. The results obtained in previous 
papers are summarised. C. H. D. 
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The Reaction of both the Ions and the Non-ionised 
Forms of Acids, Bases, and Salts : the Reaction of Methyl 
Iodide with Sodium, Potassium, and Lithium Ethoxides 
at O~. Bessie M. Brown and 8S. F Acree (J. Amer. Chem. Soc., 
1916, 38, 2145—2156. Compare Robertson, A., 1915, ii, 406, 
681; Taylor and Acree, A., 1916, ii, 423).—A study of the rates of 
reaction between methyl iodide and sodium, potassium, and 
lithium ethoxides at 0°, the concentrations of the ethoxides vary- 
ing between N/1 and N/32. The activity, K;, of unit concentra- 
tions of the ethoxide ion, calculated from the data obtained, was 
the same whichever ethoxide was used, and the average value was 
0°0051 at 0°. The value, K,», for the non-ionised molecule varied 
with the ethoxide, being about 0°0030 for sodium ethoxide, 0°0034 
for potassium ethoxide, and 0°0020 for lithium ethoxide. The 
solutions used being concentrated, the values obtained will need 
to be corrected later for the various physical constants, such as 
viscosity, specific gravity, etc., which are modified by the different 
substances present. The results obtained support the general 
theory as to the activity of both the ions and the non-ionised 
portion of acids, bases, and salts. W. G. 


The Hydrolysis of Hexahydropyrimidine. Gerratp E. K. 
Brancu (J. Amer. Chem. Soc., 1916, 38, 2466—2474. Compare 
Titherley and Branch, T., 1913, 103, 330).—In the first part of 
the paper the author discusses the effect of the hydrogen ion on 
additive reactions of an allelotropic mixture, which involves a tauto- 
meric shift about a nitrogen atom, and points out that in such 
cases the hydrogen ion may be expected to act as a negative 
catalyst. The rate of hydrolysis of hexahydropyrimidine was 
measured at two different temperatures and with varying hydrogen- 
ion concentrations, the results obtained being in agreement with 
the theory. The reaction was found to have a high temperature- 
coefficient, the mean values of K, found being 3°67.10-* at 25° 
and 1°46.10-% at 18°4°. Alcohol increased the rate of hydrolysis 
of hexahydropyrimidine. At low concentrations, sodium chloride 
increased the rate of this reaction, but at higher concentrations it 
acted as a negative catalyst. W. G. 


A Period of Induction in the Dehydration of some 
Crystalline Hydrates. Wittiam Norman Raz (T., 1916, 109, 
1229—1236).—The rate of dehydration of crystals of copper 
sulphate pentahydrate has been investigated with the object of 
determining the cause of the induction period which is associated 
with the process. Mechanical stirring of the finely powdered 
crystals increases the initial rate of dehydration, and inoculation 
with crystals of the trihydrate produces the same effect. In the 
later stages, the progress of the dehydration is in approximate 
agreement with the equation for a unimolecular reaction. 

The results obtained in respect of the initial period suggest a 
close analogy with the behaviour of supersaturated solutions, and 
if this view is correct, it may be that the induction period is to 
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be referred to the relatively high vapour pressure of very small 
particles of copper sulphate trihydrate as compared with the 
vapour pressure of larger particles. By taking into account the 
influence of the size of the particles on the vapour pressure of the 
lower hydrate, it is unnecessary to assume the intermediate forma- 
tion of an unstable amorphous form, a view advanced by Partington 
(T., 1911, 99, 466) to account for his observations on the variation 
in the vapour pressure of crystalline hydrates. H. M. D. 


Saponification of some Esters of Pyrroledicarboxylic 
Acid at 50°. G. Korscuun and A. Gounper (Bull. Soc. chim., 1916, 
[iv], 19, 366—392; J. Russ. Phys. Chem. Soc., 1916, 48, 637—667). 
—A continuation of previous work (compare A., 1916, i, 606; 
ii, 525). Starting with ethyl 2:5-dimethylpyrrole-3 : 4-dicarb- 
oxylate, the authors have examined the effect of introducing a 
methyl group into position 1, and then substituting this in turn 
by an amino-, a carbamido-, and a phenyl group on the rate of 
saponification of the first and second carbethoxy-groups by 
potassium hydroxide at 50°. The saponification constant for each 
group is given in each case, but as the concentrations of alkali 
used vary, these cannot.be tabulated. The introduction of the 
methyl group into position 1 increases the ease of saponification 
of the first carbethoxy-group of the di-ester. The introduction of 
the amino-group into position 1 renders it more difficult to saponify 
the monoethyl ester than in the case of either the trimethyl- or 
the dimethyl-pyrroledicarboxylic acid monoethyl ester. The results 
obtained when a carbamido-group is introduced into position, are 
difficult to interpret, and require further work to be done with 
the di-ester. The results obtained with a phenyl group in posi- 
tion 1 are unsatisfactory, owing to the instability of the monoethyl 
ester of 1-phenyl-2 : 5-dimethylpyrrole-3 : 4-dicarboxylic acid. 

Determinations were also made in the cases of diethyl 2:5-di- 
phenylpyrrole -3 : 4-dicarboxylate, diethyl 2:4-dimethylpyrrole- 
3:5-dicarboxylate, and 3-carbethoxy-2 :4-dimethylpyrrole-5-carb- 
oxylic acid. W. G. 


Dissociation of Salicylic Acid. J. A. Curistiansen (Zeitsch. 
physikal. Chem., 1916, 91, 701—704. Compare Bauer and 
Orthner, A., 1916, ii, 232).—The author has repeated the experi- 
ments of Bauer and Orthner on the dissociation of salicylic acid. 
It is shown that at 203° salicylic acid is completely dissociated, 
whereas it had previously been stated by Bauer and Orthner that 
the reaction only occurred to the extent of 25% at this tempera- 
ture. The present author is of the opinion that the low result is 
due to the shortness of duration of the experiments. J. F. S. 


Catalysis of Hydrogen and Oxygen Mixtures at the 
Ordinary Temperature by Moistened Contact Substances. 
K. A. Hormann and Ratr Esert (Ber., 1916, 49, 2369—2389).— 
A summary of some experiments on the union of hydrogen with 
oxygen in the presence of various contact catalysts is given. Most 
of the conclusions have been given before in many other papers 
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by one of the authors in recent years, and have been embodied in 
his method for estimating hydrogen (see A., 1916, ii, 636). The 
points of particular interest may be stated again. 

The catalysis of the union of hydrogen with oxygen at metallic 
surfaces is an electromotive process, and the reaction is comparable 
with that in the gas chain of a Groves’s cell. Oxygen takes a 
much longer time to acquire the necessary potential than hydrogen 
does at platinum, iridium, or palladium surfaces, and the combina- 
tion of hydrogen with oxygen in a mixture can therefore be 
accelerated by a preliminary loading of the contact substance with 
oxygen. The oxidation-potential of oxygen is higher in an acid 
medium than in an alkaline or neutral one. 

It is particularly emphasised that it is not sufficient to 
“activate” one reagent in order to accelerate a reaction. Each 
participant must be activated. For this purpose, combinations of 
catalysts must be used, the most powerful in the case of hydrogen 
and oxygen being palladium and small quantities of most finely 
divided palladium in the presence of sodium hydrogen carbonate. 
The addition of hydrogen or oxygen “ carriers” is not advisable, as 
they will so reduce the potential of the oxygen or the hydrogen, 
as the case may be, that their influence may be more than nullified. 

J.C. W. 


The Dual Theory of Acid Catalysis. A Comparison of 
the Activities of certain Strong Acids. Harry Meprorrn 
Dawson and Tuomas Witutam Crann (T., 1916, 109, 1262—1277. 
Compare T., 1913, 103, 2135; 1915, 107, 1426)—With a view 
to the further examination of the dual theory of acid catalysis, 
measurements have been made of the rate of isomeric change of 
acetone under the catalytic influence of hydrobromic, trichloro- 
acetic, trichlorobutyric, and p-toluenesulphonic acids at different 
concentrations. 

The velocity-coefficients of the ionised acid, k&,,, and the non- 
ionised acid, ky, are derived from the equations k,=V,(1—a,)— 
V.(1—a,)/a,—a, and ky =V,a,—V,a,/a,—a,, in which V, and V, 
are the equivalent velocities of the reaction, and @, and a, the 
corresponding degrees of ionisation of the acid. The a-values 
required were obtained from conductivity data. 

The weighted mean values of &,, and k,, are employed to calcu- 
late the velocities of reaction, and the results are shown to be in 
satisfactory agreement with the measured velocities, thus affording 
further evidence in favour of the dual activity of the acids. 

The ratio k,/k, is in all cases greater than unity, and this 
shows that the acid is more active in the non-ionised condition, a 
result previously obtained for hydrochloric acid. On the assump- 
tion that a=A/A,, , the value of the ratio decreases in the order 
hydrochloric, hydrobromic, trichloroacetic, p-toluenesulphonic, and 
trichlorobutyric acids. For trichlorobutyric acid, ky/k,, is nearly 
equal to unity, and it follows that the catalytic activity of this 
acid is determined solely by the concentration and is independent 
of the degree of ionisation. 
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When the 4,,/k, values are compared with those obtained by 
other observers in experiments on the hydrolysis of ethyl acetate 
and sucrose, very considerable differences are found in the case 
of trichloroacetic and trichlorobutyric acids. For the latter acid, 
the two values of k,,/k, are approximately as 20:1, and it would 
therefore seem that the magnitude of the ratio varies according 
to the nature of the catalysed reaction. 

Incidentally, it is shown that the dual hypothesis is in harmony 
with Arrhenius’s equation, v=k,ca+k’,(ca)?, so long as weak 
acids are in question. 

The fact that the catalytic activity of the strong acids, as 
measured by the equivalent velocity, V, may be represented by 
the equation V=V,+a 2/c, in which V, is the velocity for e=0 
and a is a constant (Snethlage, A., 1915, ii, 615, 825), is shown 
to be a consequence of the dual hypothesis, and is to be attributed 
to the circumstance that the conductivity varies with the con- 
centration of the acid in fairly close agreement with Kohlrausch’s 


equation, A=A,, — b3/e. H. M. D. 


The Atomic Weights. 0. D. Cuwotson (Bull. Acad. Imp. 
Sci. Petrograd, 1915, 1841—1852).—A theoretical paper in which 
the author considers how near the atomic weights of the elements 
approach to some multiple of four (atomic weight of helium). By 
arranging the numbers under differing groups, allowing for possible 
errors in the values used (Landolt’s tables, 1912) the author arrives 
at the view that the atomic weights are considerably condensed 
around numbers of the type 4m, and that the number of values 
coming between 4n and 4n—2 considerably exceeds those coming 
between 4n and 4n +2. W. G. 


The Law of the Periodicity of the Elements, and the 
Natural Periodic System. S. Sitpermann (Ber., 1916, 49, 
2219—2222).—In connexion with the larger question of the ‘‘ Crea- 
tion, and the origin of energy and matter,” the author has 
developed the idea that the inert gases are the parent substances 
of all the elements. He regards argon as a mixture of a gas with 
the atomic weight 36°4 and another with the weight 153. If the 
elements are grouped in the order of their atomic weights in 
periods from one amphoteric element to the next (H to Li, Gl to 
Mg, Al to Sc, Ti to Yt, Zr to Ce, Pr to Tm, Yb to U), each period 
will be found to contain an inert gas, including the unknown gas 
with atomic weight 153. The weights can be so plotted that the 
inert gases fall on a vertical line, when the other elements will 
fall on parallel straight lines which cross this. Immediately to 
the left of the line will be found the most electronegative elements, 
to the right the electropositive, and these characteristics will be 
found to become less and less pronounced the more remote the 
element is from the line. Connecting elements of one chemical 
family by other lines, it becomes apparent that the most perfect 
agreement among the elements of a particular family is when the 
connecting line approaches more nearly to a straight line parallel 
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to the inert gas line. A diagram which embodies these features 
is given. J.C. W. 


Molecular Weight Determinations in Bromine by the 
Air-current Method. Rosert Wricnt (T., 1916, 109, 
1134—-1139).—The vapour pressures of pure bromine and of 
bromine containing foreign substances dissolved in it are measured 
at the same temperature by the air-current method. The 
apparatus was designed so that the bromine vapour can only come 
into contact with glass and the absorbing solution. Molecular 
weights calculated from the Raoult equation gave for bromoform, 
antimony tribromide, stannic bromide, and iodine monobromide 
values corresponding with the empirical formule. The value for 


sulphur shows that it is present in the form of diatomic molecules. 
H. M. D. 


The ‘‘Cyclic Theory '’ of the Constitution of Complex 
Inorganic Compounds: A Criticism. Eustace EsrENEzER 
Turner (T., 1916, 109, 1130—1134).—A criticism of Friend’s views 
on valency (T., 1908, 93, 260, 1006). H. M. D. 


Double Bond and the Electron Theory. L. Spiscer 
(Biochem. Zeitsch., 1916, 76, 313).—A claim for priority. 
S. B. 8. 


New Application of the Bunsen Valve. Aan LeicuTon 
(J. Ind, Eng. Chem., 1916, 8, 1037—1038).—A Bunsen valve may 
be inserted in the tube connecting a water-pump with a vessel from 
which the air is being exhausted ; any back-flow of water from the 
pump to the vessel, due to accidental decrease in the water pres- 
sure, is thus prevented. Thick-walled caoutchouc tubing should be 
used in constructing the valve or the modification of the Bunsen 
valve described by Kreider (A., 1896, ii, 161) may be employed. 

W. FP. &. 


An Electrically Heated Vacuum Desiccator. T. Braitsrorp 
Rospertson and Cart L. A. Scumipr (J. Biol. Chem., 1916, 27, 
429—-431).—The apparatus consists of a double-walled copper 
chamber maintained at the desired temperature by electrical heat- 
ing elements, for a description of which the original paper must be 
consulted. H. W. B. 


Simple Mercury Sealed Ether Still. 0. C. Smirm and 
D. G. Morean (J. Ind. Eng. Chem., 1916, 8, 1039).—The distilla- 
tion flask is closed by a cork, which is inserted so that its upper 
surface is a short distance below the top of the neck. This cork 
carries a short piece of glass tubing, over the top of which is fitted 
the end of the condenser. Mercury is now poured into the neck 
of the flask until the space above the cork is filled. A flask simi- 
larly fitted serves as the receiver, but the cork closing this flask 
carries a second tube, which is connected with a reflux apparatus to 
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prevent loss of ether vapour. The distillation flask is heated by an 
ordinary electric bulb fitted below a tenes supporting the flask, 
and is surrounded by a metal shield. W. P. S. 


Inorganic Chemistry. 


Apparatus for the Recovery of Bromine. C. H. Cot.ines 
(Chem. News, 1916, 114, 259—260).—Waste liquors from estima- 
tions of urea by the hypobromite method are collected, and 
measured quantities are decomposed by hydrochloric acid in a suit- 
able bottle; the liberated bromine is absorbed in a vessel contain- 
ing sodium hydroxide solution, and sodium hypobromite is thus 
re-formed. A current of air, passed previously through sodium 
hydroxide solution, is drawn through the apparatus to carry over 
the bromine vapour, tapped funnels are provided for introducing 
more waste liquor and sodium hydroxide respectively, and the bottle 
and absorption apparatus are fitted with siphons for drawing off 
their contents when necessary. W. P.S. 


Colloidal Iodine. H. Borpier and G. Roy (Compt. rend., 
1916, 163, 567—569. Compare A., 1916, i, 630, ii, 547).—Ultra- 
microscopic examination confirms the view (/oc. cit.) that iodine in 
pure water is in a colloidal state, but in the form of granules too 
small to be seen even with an ultramicroscope. If, however, it is 
prepared in the form of a protected colloid in the presence of a 
suitable proportion of gelatin, these very minute granules unite to 
form particles large enough to be visible under an ultramicroscope. 
If this pseudo-solution is submitted in a U-tube to a potential 
difference of 62 volts, it is sharply concentrated at the side of the 
positive electrode, the discharge of the particles is complete, and 
the iodine is obtained in crystalline form. In the presence of a 
small quantity of sodium thiosulphate the discharge is not com- 
plete, and there is simply coagulation. W. G. 


The Electrolytic Preparation of Hydroxylamine Hydro- 
chloride. E. P. Scnocu and R. H. Prircuerr (J. Amer. Chem. 
Soc., 1916, 38, 2042—2044).—The method is designed for prepar- 
ing hydroxylamine hydrochloride on a large scale, The apparatus 
used is identical with that of Tafel (compare A., 1902, ii, 559), 
except that the anode used is a lead pipe or rod about 1 inch in 
diameter instead of the graphite rod used by him. The cathode 
.compartment is filled with a mixture of three volumes of water 
to one volume of hydrochloric acid (D 1°20). The anode liquid 
is cooled by causing it to circulate continually through a lead 
pipe coil immersed in the freezing mixture used to cool the cathode 
liquid. The current used is 50 amperes at 25 volts, and the 
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nitric acid (D 1°4) mixed with one volume of water is run into 
the cathode compartment at the rate of 30 c.c. per hour, the addi- 
tion being allowed to proceed for two and a-half hours. The 
cathode liquid is concentrated in a vacuum on a water-bath, and 
the hydroxylamine hydrochloride freed from ammonium chloride by 
crystallisation from alcohol. W. G. 


The ‘‘Supposed’’ Importance of Nitrous Acid in the 
Formation of Hydrazoic Acid by the Oxidation of Hydrazine. 
Fritz Sommer (Zeitsch. anorg. Chem., 1916, 96, 75—80. Compare 
A., 1914, ii, 266).—A reply to Browne and Overman (A., 1916, ii, 
245). The author maintains his view as to the mechanism of the 
oxidation of hydrazine with the intermediate formation of nitrous 
acid. C. H. D. 


The System Phosphorus in Light of the Theory of 
Allotropy. A. Smirs and 8. C. Boknorst (Zetisch. physikal. 
Chem., 1916, 91, 756—757. Compare A., 1916, ii, 317).—An 
addendum to the previous paper. It is shown that the sublimation 
temperature of violet phosphorus is 690°9°. J. F. 8. 


The Basicity of Hypophosphoric Acid. Ise MULLER 
(Zeitsch. anorg. Chem., 1916, 96, 29—63).—In order to determine 
whether hypophosphoric acid has the single or double formula, the 
hydrogen-ion concentration in solutions of the salts Na,PO3,5H,O 
and NaHPO,,3H,O has been determined, alizarin-yellow, methyl- 
red, and pnitrophenol being used as indicators. The salts may be 
estimated by oxidation with nitric acid, followed by ignition, 
NaHPO, being converted into NaPO, and Na,PO, into Na,P,O,. 
In this way the equilibrium in the system Na,O-P,0,-H,O has 
been examined, the following four salts being found to exist at 
30°: Na ,PO,,5H,O, Na,H(PO;).,9H,O, NaHPO,,3H,O, and 
NaH,(PO,).,2H,O, whilst the two salts Na,H,;(PO;), and 
Na;H,(POs),,20H,O may also have a limited range of existence. 
These formule do not prove that the acid has the double formula 
H,P,0,, as they may possibly be associated compounds of the salts 
with the acid and with one another. The solubility curves of the 
first three salts mentioned above have been determined exactly. 

Guanidinium hypophosphate (Rosenheim and Pinsker, A., 1910, 
ii, 708) has the composition (CH,N;),PO;,H,O. Sodium molybdo- 
hypophosphate (Parravano and Marini, A., 1906, ii, 744) has the 
composition Na,|P(Mo,0,),],8H,O. Hexa-amminocobaltic salts yield 
a characteristic salt, [Co(NH;),|NaP,0,,3H,O, which crystallises 
from hot concentrated solutions in brown, glistening scales. There 
is no complete analogy between hypophosphoric and pyrophosphoric 
acids. C. H. D. 


Simultaneous Separation of Two Forms of Silicic 
Acid from the same _ Silicate. Gustav TsCHERMAK 
(Chem. Zentr., 1916, ii, 302; from Sitzwngsber. K. Akad. Wiss. 
Vienna, 1916, 125).—Dilute mineral acids decompose forster- 
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ite, Mg,SiO,, yielding the sol of orthosilicic acid, whereas the most 
concentrated acids give a precipitate of metasilicic acid; with 
mineral acids of medium concentration, the two silicic acids are 
formed simultaneously. Similar silicates which have so far been 
investigated (Fe,Si0,, MgCaSiO,, Zn,SiO,) yielded only the ortho- 
acid. The atomic volume of forsterite is less than that of the 
remaining silicates; hence, in addition to the chemical energy, a 
volume energy is available for the formation of orthosilicic acid 
from forsterite, which is much greater than that available for the 
formation of the meta-acid from the same silicate. Lievrite, 
FeHFe,CaSi,O,, resembles forsterite in its behaviour towards acids, 
and yields both forms of silicic acid when treated with mineral 
acid of medium concentration. The atomic volume of lievrite is 
identical with that of forsterite, and, further, a corresponding 
atomic net can be constructed in which the space relationships of 
the observed crystal dimensions are analogous. In doubtful cases 
the behaviour towards dilute acid leads to the recognition of that 
silicic acid from which the silicate is theoretically derived. H. W. 


Concentration of Radium in Carnotite Ores. ALBERT 
G. Loomis and Herman Scutunpr (J. Ind. Eng. Chem., 1916, 8, 
990—996).—A low-grade American carnotite ore was digested with 
sulphuric acid at 250—300° for thirty minutes, the mass then 
treated with a large volume of water, and the insoluble portion 
subjected to differential sedimentation. Practically all the vana- 
dium and uranium compounds present were dissolved, whilst the 
fine sands contained 87% of the radium, the concentration of the 
latter in the sands being from twenty to twenty-eight times more 
than it was in the ore. A similar separation and concentration 
of the radium was effected by fusing the ore with sodium hydrogen 
sulphate or with salt-cake; digestion with sulphurous acid at the 
ordinary temperature and differential sedimentation of the products 
yielded a sand containing 85% of the radium at a concentration 
of ten to twelve times that of the ore. By digesting these concen- 
trates with sulphuric acid, or by fusing them with a mixture of 
potassium and sodium carbonates, a residue of crude sulphates was 
obtained containing 80% of the radium at a concentration varying 
from 150 to 300 times that of the ore. A few experiments were 
made to ascertain whether treatment of carnotite with chlorine 
water or carbon dioxide effected a selective extraction of the 
radium, but the results obtained were not very promising. The 
radium content of the tailings obtained by treating the ore with 
sulphuric acid or sodium hydrogen sulphate was estimated by the 
emanation method and found to exceed the values obtained by com- 
parison of the radiation from equal areas of ore and tailings; it is 
suggested that, in the latter method, comparisons should be made 
against standardised tailings instead of ore. W. P. S. 


Ammonium Silicate. Roserr Scuwarz (Ber., 1916, 49, 
2358—2364).—Evidence of the existence of ammonium silicate is 
given. The solubility of silicic acid in ammonia solutions depends 
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on the concentration of ammonia, the temperature, and the water 
content and physical form of the acid. The solubility of the 
hydrate, 3S8i0,,H,O, in 3V-ammonia at 18° reaches a maximum in 
about two hundred hours, corresponding with about one-fiftieth of 
the amount of acid required to form a metasilicate; in 10N-am- 
monia at 100° the solubility after one hour reaches 84°3%; in 
2N-ammonia at 100° the hydrate dissolves to the extent of 55°7%, 
ignited precipitated silica to the extent of 24°4%, both in one hour, 
whilst finely powdered quartz only loses 2°7% of its weight in a 
day. Solutions obtained in the hot way have the appearance of 
colloidal solutions, but the cold preparations are clear. Inasmuch 
as the conductivity of the ammonia solution rises with time (in 
the case of the hydrate, with negative acceleration: in the case of 
the anhydride, with positive acceleration during the first one hun- 
dred hours), the formation of a true ammonium silicate seems to be 
certain. 

Although the salt cannot well be isolated, the nearly related 
tetraethylammonium silicate, (NEt,).SiO,, can be obtained as a 
hygroscopic, amorphous powder by heating the silicic acid hydrate 


with 10% tetraethylammonium hydroxide in a sealed tube at 80°. 
J. C. W. 


The Chromates of Silver and the Solid Solutions with 
Nitrates. Fritz Koster (Zetisch. anorg. Chem., 1916, 96, 
207—-216).—The properties of silver chromate differ widely with 
the method of preparation, and contradictory descriptions are 
therefore found in the literature. In the rhythmical precipitation 
of silver chromate by means of ammonium dichromate (A., 1916, 
ii, 554) the small crystals of ammonium nitrate which also separate 
rhythmically are coloured by silver chromate, being yellowish-green 
to red, according to the concentration. Similar coloured crystals 
are obtained when a solution of ammonium nitrate containing a 
little ammonium dichromate is mixed with a drop of silver nitrate 
and allowed to evaporate on a glass slide. Exactly similar crystals 
are obtained when potassium dichromate is used. 

Both silver chromate and dichromate can take small quantities of 
ammonium or potassium nitrate into solid solution. The colour 
of pure silver chromate is always greenish-black, and the red sub- 
stance, supposed to be a separate modification, is a mixture of silver 
chromate and the solid solutions with nitrates. C. H. D. 


Vanadates of Glucinum. Pavur H. M.-P. Brinton (J. Amer. 


Chem, Soc., 1916, 38, 2361—2366).—The author shows that the 
products obtained by the addition of solutions of soluble vanadates 
to solutions of glucinum salts are mixtures of variable composition, 
and not definite salts. The compound glucinum metavanadate, 
Be(VO3;).,4H,O, has been obtained by boiling equimolecular quan- 
tities of glucinum hydroxide and vanadium pentoxide with water 
for about an hour; the solution was filtered and concentrated to 
about 40 c.c., which usually yielded an orange-red syrup. This, 
while hot, was poured into a large volume of 95% alcohol, when a 
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copious deposit of yellow particles was produced, which in twenty- 
four hours had settled to a thick layer of yellow crystals. Viewed 
under the microscope, these were seen to be yellow, waxy plates. 
The crystals are isometric, being cubes modified by the octahedron. 
Glucinum metavanadate is sparingly soluble in cold water, 1 per 
1000, but readily so in hot water, and has a strong tendency 
to supersaturate. It is practically insoluble in chloroform, ether, 
or absolute alcohol, but is soluble in pyridine to about the same 
extent as in water. The crystals have D 2°273, and lose the whole 
of their water of crystallisation over sulphuric acid. J. F. 8S. 


The Atomic Weight of Lead. W. (£cusNer DE Coninck 
and Gerarp (Compt. rend., 1916, 163, 514—515).—The lead used 
was carefully purified by treatment with acids, and from it a 
sample of pure anhydrous lead nitrate was prepared. A weighed 
quantity of this was ignited, and the lead oxide left was weighed. 
The mean value for the atomic weight of lead obtained from four 
such determinations was 206°98. Using lead obtained from 
uranium minerals, eliminating as far as possible all lead not of 
radioactive origin, the value obtained was 206°71. W. G. 


Arsenates of Lead. II. Equilibrium in the System, 
PbO-As,O,-H,O. C. C. McDonnett and C. M. Samira (J. Amer. 
Chem. Soc., 1916, 38, 2366—2369. Compare A., 1916, ii, 620). 
The system PbO-—As,O;—-H,O has been examined by shaking quanti- 
ties of 2 grams of lead hydrogen orthoarsenate, PbHAsO,, with 
quantities of 0°0338N-ammonia solution (90—180 c.c.) for fourteen 
hours at 32°. The solutions were filtered and the filtrate analysed. 
From the results, it is shown that lead orthoarsenate is first pro- 
duced, the supernatant liquid remaining constant in composition 
until the conversion is complete, and during this period having the 
composition (NH,),HAsO,. After the change is complete, solid 
solutions, varying from lead orthoarsenate to a basic arsenate, are 
produced, beyond which no change occurs. Lead orthoarsenate 
was prepared by treating lead hydrogen orthoarsenate with the 
theoretical amount of V/10-ammonia. It is an amorphous powder, 
D® 7:00. J. F. 8. 


The Action of Ammonium Monosulphide on Mercuric 
Sulphide. A. Curistensen (Ber. Deut. pharm. Ges., 1916, 26, 
261—266).—Aqueous solutions of ammonium monosulphide when 
poured on mercuric oxalate, acetate, sulphate, chloride, iodide, or 
other mercuric salt. become yellow in colour, due to the partial libera- 
tion of sulphur, with formation of ammonium polysulphide. In 
confirmation of this explanation, the author adduces the results of 
an analytical examination of the solution and of the residual solid ; 
the latter is found to consist of a mixture of mercuric sulphide 
with free mercury. Yellow mercuric oxide, in particular, imparts 
a yellow colour to ammonium sulphide solution, but the solution 
gradually loses its colour, because the sulphur slowly returns to 
the solid matter, with formation of vermilion. Mercuric cyanide 
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when treated with ammonium sulphide solution is comparatively 
rapidly converted into vermilion, but the solution throughout 
remains colourless. Mercuric sulphide, already formed, does not 


yield sulphur to ammonium sulphide solution, so that the liberation. 


of sulphur must occur during the interaction of the mercuric salt 
and the ammonium sulphide. 

Sodium sulphide resembles ammonium sulphide in giving, with 
mercuric salts, precipitates containing free mercury, although in 
this case the abnormality is less marked. D. 


Purification and Atomic Weight of Yttrium. B. Smirn 
Hopkins and Ciarence W. Bake (J. Amer. Chem. Soc., 1916, 
38, 2332—2347).—An historical résumé of the atomic weight deter- 
minations of yttrium from 1873 is given. The authors continue 
the work previously published (A., 1913, ii, 508) on the purifica- 
tion of yttrium salts. They examine in the present paper the 
chromate method, the ammonia method, and the nitrite method 
of purification. It is shown that fractional precipitation with 
potassium chromate is capable of removing considerable quantities 
of the other rare earths from yttrium, but it will not remove all 
the erbium or holmium; fractional precipitation with dilute 
ammonia is tedious and does not produce pure yttria, and fraction- 
ation with sodium nitrite is both rapid and effective in freeing 
yttrium from holmium and erbium. In examining the methods 
used for the determination of the atomic weight, the authors find 
that the sulphate synthesis method is not trustworthy, since the 
value may be made to vary widely by changing the length of time 
and temperature of ignition. The hydrates Y,(SO,)3,8H,O and 
YCIl;,6H,O are found to be too variable to permit of their use in 
atomic weight work. The atomic weight of yttrium was deter- 
mined from the ratio Y,0,:2YCl,, using material obtained by means 
of the above methods of purification, six different fractions being 
employed. The method was identical with that previously described 
(loc. cit.). As a mean of six determinations, the value Y=88°9 
was obtained, the individual experiments varying between 88°80 
and 89°06. J. F. 8. 


Electrolysis and Purification of Gallium. Horace 8%. 
Unter and Puitie E. Brownine (Amer. J. Sci., 1916, [iv], 42, 
389—398).—An alkaline solution of gallium hydroxide in sodium 
hydroxide, on electrolysis at the ordinary temperature, usually de- 
posits gallium as liquid globules on the cathode. The authors find 
that such a solution obtained after the separation of indium (A., 1916, 
ii, 330) on electrolysis at 0° by a current of 0°28 amp., D,=0-007 
amp. per sq. cm. and D, =6 amp. per sq. cm., deposits the metal 
in black, arborescent forms. The deposition of the “gallium tree” 
depends on the alkalinity of the solution and the curvature of the 
surface of the liquid globule. A number of photographs of the 
trees are reproduced in the paper. The trees are hard, like the 
solid gallium produced in any other manner, and are permanent 
so long as they are kept at a temperature 10° below the melting 
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point. They are black in colour, although this is chiefly superficial, 
and when cut present the usual silvery lustre of pure gallium. 
When placed in water, gas is slowly evolved, and the metal becomes 
coated with black, grey, and white patches. A separation of 
gallium and indium may be effected (i) by solution of gallium 
hydroxide from the mixed hydroxides by sodium hydroxide ; (ii) by 
crystallisation of the ammonium alums from 70% alcohol; and 
(iii) by crystallisation of the cesium alums. In the last case it is 
shown that a gallium preparation containing 10% indium, with 
traces of zinc, copper, and lead, was practically pure after ten 
crystallisations. A specimen of electrolytic gallium which con- 
tained a trace of zinc was purified by heating the metal in a current 
of dry hydrogen at a dull red heat, when the whole of the zinc 
sublimed. A series of photographs of are spectra of gallium from 
various purifications is given in the paper, together with a list of 


wave-lengths. J. F. 8. 


The Formation of Cobalt Aluminate, Cobalt Ortho- 
stannate, and Rinman’s Green. J. Arvip Hepvai (Zeitsch., 
anorg. Chem., 1916, 96, 71—74. Compare A., 1915, ii, 636).—The 
temperature at which cobaltous oxide begins to react with the 
oxides of aluminium, tin, and zine varies with the rate at which 
the mixture has been heated previously, being higher the slower 
the heating. Dense cobaltous oxide, prepared from the nitrate, 
gives a higher temperature of reaction than the lighter oxide pre- 
pared from the carbonate. For the aluminate, the temperature 
ranges from 925° to 1025°, but in presence of potassium chloride it 
may be as low as 776°. The temperature for cobalt and tin oxides 
is from 1000° to 1075°, not being lowered by potassium chloride. 
Cobalt and zinc oxides react at 790—800°. C. H. D. 


Iso- and Hetero-poly-acids. XIII. The Constitution of 
the Polymolybdates, Polytungstates and Polyvanadates. 
ArTHUR RosENHEIM [and in part MariaANNE Pieck and Jacop 
PINSKER] (Zettsch. anorg. Chem., 1916, 96, 139—181. Compare A., 
1916, ii, 334).—The distinction between water of crystallisation and 
of constitution being difficult, the following method has been found 
useful. The salt is gently heated in a boat in a stream of carbon 
dioxide, and the loss of weight determined from time to time, the 
results being plotted. A series of isotherms may thus be obtained, 
by a comparison of which the dehydration may be studied and the 
point at which the compound begins to change in chemical proper- 
ties observed. 

Sodium paramolybdate has the composition 

5Na,0,12Mo00,,38H,0. 
The guanidinium salt has the composition 
5(CH,N;),0,12M00,,4H,0. 
The following complex paramolybdates have been obtained: 
(NH,)3H,[CoMo0,),],5H,O, (NH,),H,fCu(MoO,),],5H,0O, 
(NH,)3H,{Mn(Mo0,),],3H,0, 
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(NH,)3H,{ Mg(MoO,),|,6H,O, (NH,){Sn(Mo,0,),],20H,O. All these 
compounds may be regarded as 6-molybdo-aquates, 
R5H;{ H2(MoO,)6]. : : 
There are also numerous polymolybdates belonging to other series. 
The alkali paratungstates contain 11H,O, but a potassium salt, 
2K,0,5W0O,,4H,O, has also been prepared. This may be free from 
water of crystallisation. The following salts are also described: 
5ZnO0,12W0O;,35H,O, NasH,[Ni(WO,),],12H.O, © 
(NH,)3H[Ni(WO,)¢],7°5H,0, 
cobalt salts of varying composition, and 
Na,CuH,[{ H.(W0,),],11°5H,0. 
These may be regarded as 6-hexatungsto-aquates. A similar con- 
clusion is reached in regard to the polyvanadates. C. H. D. 


New Derivatives of Tungsten. J. Bennerr Hitt (J. Amer. 
Chem. Soc., 1916, 38, 2383—2391).—By the action of sodium 
amalgam on tungsten hexachloride, a compound, W,Cl,.,2HC1,9H,O, 
similar to the molybdenum compound, Mo,C],,HC1,4H,O (Rosen- 
heim and Kohn, A., 1910, ii, 300), has been prepared. To prepare 
this compound, considerable quantities of tungsten hexachloride 
were required. This was obtained by the action of chlorine on 
finely divided tungsten in the presence of platinum-black, which is 
shown to be an extremely good catalyst for this reaction. A mix- 
ture of 15 grams of tungsten hexachloride and 105 grams of 3% 
sodium amalgam was mixed in an ice-cold mortar, placed in a 
Jena tube, which was closed at one end, and the tube exhausted. 
The reaction immediately took place, and was very violent. After 
heating just to redness, and immediately cooling, the contents of 
the tube were extracted with hydrochloric acid (D 1°08) and 
filtered, when an intense brown solution was obtained. On extract- 
ing this solution with ether, a yellow solution was obtained, which 
deposited crystals of the above composition. It forms pale yellow, 
shining needles, which are soluble in alcohol, acetone, acetic acid, 
and alcohol-ether mixtures, but almost insoluble in anhydrous 
ether. It dissolved in water, and the solution, on keeping, 
deposited a yellow compound and then a black compound, both 
being products of hydrolysis. Potassium hydroxide added to the 
solution gave a clear yellow solution, which rapidly darkened, and 
from which weak acids precipitated a black, gelatinous precipitate 
of hydrated W,O,. The brown alkaline solution, on keeping for 
twenty-four hours in the air, slowly loses its colour, and when 
treated with weak acids yields a yellow, gelatinous precipitate of 
hydrated WO,. 


Reduction of Vanadic Acid by Hydriodic Acid. Granam 
Epear (J. Amer. Chem. Soc., 1916, 38, 2369—2377).—Ditz and 
Bardach (A., 1916, ii, 347) have stated that vanadic acid is reduced 
by hydriodic acid to vanadium trioxide, according to the equation 
V.0,+4HI=V,0,+2H,0+2I,. This conclusion is at variance 
with the results of many other workers, and in consequence the 
author has repeated the experiments of Ditz and Bardach in the 
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absence of air. The method adopted consists in placing the requi- 
site amounts of a solution of sodium vanadate, concentrated hydro- 
chloric acid, and a considerable volume of water in a large separ- 
ating funnel, which is fitted with a second, small separating funnel 
and a side-tube. A current of hydrogen is passed through the solu- 
tion for twenty minutes to remove air. Then a quantity of 5% 
potassium iodide solution is admitted to the mixture, and this is 
followed by 25 c.c. of carbon disulphide, and the whole mixture 
shaken from time to time for about an hour. The carbon 
disulphide solution of iodine is then run off, and a fresh quantity 
of 25 c.c. of carbon disulphide added, and the process repeated. 
The addition and removal of carbon disulphide are continued until 
it becomes impossible to extract any further iodine after several 
hours’ keeping. The combined carbon disulphide solutions are 
then titrated with sodium thiosulphate solution. From the experi- 
mental results, it is seen that the reduction only proceeds to quadri- 
valent vanadium; further, the reduced vanadium solution is blue 
in colour, and not green, as it ought to be if the reduction pro- 
ceeds to the tervalent vanadium derivative. The results of Ditz 
and Bardach are attributed to oxidation by air of hydriodic acid, 
and it is shown that this reaction is catalysed by vanadium pent- 
oxide. The mechanism of the reactions between vanadic acid and 
the halogen hydracids, and the influence of various factors on the 
equilibrium, has been discussed. J. F. 8. 


Pure Bismuth. fF. Mytius and E. Groscnurr (Zeitsch. 
anorg. Chem., 1916, 96, 237—264).—The estimation of minute 
quantities of impurities in commercially pure bismuth presents 
special difficulties, as the oxide and sulphide precipitates, which 
are amorphous, retain other metals obstinately. The electrolytic 
method of separation also fails. The basic salts form amorphous 
precipitates, and the best method of separation is found to be the 
crystallisation of the normal nitrate from concentrated nitric acid. 
This is also suitable for the purification of bismuth. The nitrate, if 
already of fair purity, is dissolved in half its weight of 8% nitric 
acid and mixed with an equal weight of the concentrated acid. The 
crystals, which separate on cooling to 0° or —10°, are washed with 
a little ice-cold nitric acid. All impurities are thus concentrated in 
the mother liquor. The nitrate is converted into oxide by heat, 
and the oxide is then reduced by fusion with potassium cyanide. 
A further purification, if necessary, is effected by melting the metal 
under paraffin and removing the first (purest) crystals by means 
of a glass spoon. 

For the analysis of nominally pure bismuth, 100 grams of the 
metal are dissolved in nitric acid free from chlorine. A first crop 
of crystals of nitrate is deposited on cooling, and two further crops 
may be obtained by evaporating the filtrate. The first and largest 
crop is redissolved in 8% nitric acid and filtered from tin oxide, if 
present. Addition of concentrated_nitric acid then gives crystals 
of bismuth nitrate, which may be regarded as pure. The later 
crops are purified in the same manner, and the united filtrates will 
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yield further crops of colourless crystals, which, however, must be 
tested for lead, which separates with the crystals as soon as the lead 
amounts to 1% of the bismuth present. 

The insoluble residue contains the tin, antimony, arsenic, gold, 
silver compounds, silicate slags, and carbon. The final mother 
liquor contains silver, copper, arsenic, nickel, and other metals. 
Various samples of bismuth sold as pure contain from 0°03 to 0°25% 
of impurities, Kahlbaum’s bismuth of 1914 containing much less 
than 0°01%, copper (0°001) being the only impurity present in 
weighable quantity. 

Purified bismuth melts at 271°0°, and when pressed into wire at 
195° has a specific electrical resistance of 1°20. C. H. D. 


The Action of Oxygen on Ruthenium. A Gurzier, G. A. 
Leucus, H. Wiessmann, and O. Maiscn (Zeitsch. anorg. Chem., 
1916, 96, 182—-206. Compare Gutbier and Ransohoff, A., 1905, 
ii, 534).—Finely powdered ruthenium oxidises rapidly when heated 
in oxygen, the maximum absorption of oxygen corresponding very 
closely with the formula RuO,. The value actually obtained is 
very slightly lower, owing to volatilisation. It is independent of 
temperature between 700° and 1000°, although the rate of oxidation 
. varies considerably. The formation of the volatile tetroxide begins 
at 600° and then increases rapidly, being 4000 times as great at 
1200° as at 700°. Crystals of the dioxide are observed in the 
sublimate. 

Metallic ruthenium is rendered more compact by heating at 800°. 
Previous heating at a high temperature in hydrogen reduces the 
velocity of oxidation. C. H. D. 


Analytical Chemistry. 


Modification of the Gravimetric Estimation of Chlorine 
and Silver. Ernst Murmann (Chem. Zentr., 1916, ii, 427; 
from Osterr. Chem. Zeit., [ii], 19, 115)—In the estimation of 
chlorine and silver the author recommends the reduction of the 
silver by addition of ash-free paper pulp before or after precipita- 
tion. After ignition of the filter and precipitate, the silver remains 
in the spongy, metallic condition, and can readily be tested for 
purity. Experiments show it to be free from silver chloride. 


H. W. 


Direct Estimation of Chlorine in Urine by the Modified 
Volhard’s Method. A. HeripuscnKa (Chem. Zenir., 1916, ii, 347 ; 
from Apoth. Zeit., 1916, 31, 279)—Repeated experiments 
have convinced the author of the necessity of removing proteins 
before performing the titration, H. W. 
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Separation of Hydrofluoric Acid and Hydrofluosilicic Acid. 
J. G. Dinwippie (Amer. J. Sci., 1916, [iv], 42, 421—430).—The 
author has investigated the various methods which have been sug- 
gested for the separation and analysis of a mixture of hydrofluoric 
acid and hydrofluosilicic acid. The methods due to Katz (A., 1904, 
ii, 442), Rose, Stolba, and Greef (A., 1913, ii, 975), as well as 
modifications suggested by the author, all give low values for hydro- 
fluoric acid. J. F.S. 


Reagents for Use in Gas Analysis. V. The Relative 
Advantages of the Use of Sodium and Potassium 
Hydroxides in the Preparation of Alkaline Pyrogallol. 
R. P. Anverson (J. Ind. Eng. Chem., 1916, 8, 999—1001. Com- 
pare A., 1916, ii, 262).—Mainly a reply to Shipley (A., 1916, ii, 
571). Although the reagent prepared with sodium hydroxide is 
superior to that prepared with potassium hydroxide as regards 
specific absorption and cost of materials, it is inferior as regards 
the time required for complete absorption and the convenience of 
manipulation. W. P. S. 


Registering Apparatus for the Estimation of Excess 
of Oxygen in Lead-Chamber Gases. J. B. Péricrin. (Ann. 
Chim. anal., 1916, 21, 223—224).—The apparatus consists of an 
air-tight chamber of about 30 litres capacity containing a 10-litre 
varnished caoutchouc balloon filled with hydrogen. This balloon 
is suspended by a thread attached to a pivoted arm fixed outside 
the chamber. The gases from the lead chamber are aspirated into 
the chamber, and any change in the density causes the balloon to 
rise or fall, the movement being recorded by a registering device 
(a pen and a moving chart, or a photographic apparatus) connected 
with the other end of the pivoted arm. W. P. 8S. 


Titration of Sulphuric Acid. C. R. Gyzanper (Chem. 
News, 1916, 114, 260—261).—Attention is directed to errors 
which may be introduced when a sulphuric acid solution is titrated 
with an alkali solution which has been standardised with an indi- 
cator different from that used in the actual titration. A correc- 


tion should be applied for temperature, when necessary. 
WwW. P. B. 


Estimation of Total Nitrogen. Accurate Method of 
Estimating Ammonia Volumetrically After Destruction 
of Organic Matter in the Presence of Mercury. Eb. 
Justin-MvuELLER (Chem. Zentr., 1916, ii, 520—521; from Bull. Sci. 
Pharmacol., 1916, 23, 167—-169).—When organic substances are 
destroyed in the presence of mercury according to Kjeldahl’s method, 
a portion of the ammonia remains combined in the form of mercury 
ammonium compounds, and is not estimated by the method of 
Ronchése. Low results are also obtained after addition of sodium 
sulphide or hypophosphite, but, according to the author, the 
results are accurate when potassium arsenite is used to decompose 
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the mercury—ammonium compounds. The estimation is performed 
in the following manner: urine (10 c.c.) is heated with concen- 
trated sulphuric acid (5 c.c.) and mercury (ca. 0'l gram). If the 
urine contains sugar the quantity of acid is increased in the ratio 
of 10% of the sugar content. As soon as the solution becomes 
colourless, the heating is discontinued, the solution cooled, and 
diluted to 50 c.c. with water. Five c.c. of the dilute solution are 
mixed with 10 c.c. of the arsenite solution and 5 drops of phenol- 
phthalein, and neutralised by sodium hydroxide (10%) ; the precipi- 
tate is allowed to settle for a few seconds, filtered, the residue 
washed three times with water, and the ammonia estimated in the 
filtrate by the formaldehyde method of Ronchése. The potassium 
arsenite solution is prepared by dissolving arsenious oxide (5 grams) 
with the help of potassium hydroxide (11°20 grams) or N-potass- 
ium hydroxide (200 c.c.) and making up the solution with water 
to 1000 c.c. H. W. 


The Efficiency of the Aeration Method for Distilling 
Ammonia; in Answer to certain Criticisms. Puxi.ip 
ApvotpH Koper (/. Amer. Chem. Soc., 1916, 38, 2568—2572).— 
Polemical. A reply to Falk (compare A., 1916, i, 439; ii, 341). 

W. G. 


The Boric Acid Method of Estimating Ammonia. 
Lupwie ApLteR (Chem. Zentr., 1916, ii, 601; from Zeitsch. ges. 
Brauwesen, 1916, 39, 162—164, 169—172).—The author has in- 
vestigated the applicability of Winkler’s method of estimating 
ammonia (A., 1913, ii, 527; 1915, ii, 172) in brewers’ laboratories. 
The following precautions ensure good results: 50 c.c. of boric acid 
solution (40 grams of the crystalline acid in 1000 c.c. of water) are 
placed in the receiver, and the ammonia is led as deeply as 
possible into this solution during the first fifteen minutes of the 
distillation. Evolution of ammonia is complete in twenty minutes. 
It is necessary to use cooling during the distillation, so that the 
distillate passes into the receiver at the laboratory temperature. 
The ammonia is titrated with V/4- or V/10-sulphuric acid in the 
presence of methyl-orange. A control solution should be used 
[water (250 c.c.), a few drops of methyl-orange (0°5%), and 
V/10-sulphuric acid (0°15 c.c.) or the equivalent quantity of 
N /4-acid]. 

The absorptive capacity of boric acid for ammonia is increased 
by addition of glycerol. H. W. 


Application of the Nitrometer for the Determination of 
Constitution and Estimation of Nitrogen in a Class of 
Nitro-ccompounds (Nitroamines). W. C. Cope and J. 
BaraB (J. Amer. Chem. Soc., 1916, 38, 2552—2558).—Using the 
decomposition flask method of Berl and Jurrissen (compare A., 
1910, ii, 240, 242), the nitrometer method can be used for the 
estimation of nitric nitrogen in nitro-compounds where the nitro- 
group is attached to carbon through nitrogen, It can also be used 
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for nitroso-compounds of the type of nitrosodiphenylamine, where 
the nitroso-group is linked to carbon through nitrogen. Other 
nitroso-compounds of the type of pnitrosodimethylaniline cannot 
be examined by this method. The nitrates of carbamide and 
guanidine cannot be estimated in the nitrometer in the usual way. 
They must first be converted into their respective nitro-compounds, 
after which they may be readily estimated. W. G. 


Estimation of Nitric Nitrogen. F. M. Scares (J. Biol. 
Chem., 1916, 27, 327—-337).—The solution containing the nitrate 
is treated with alumina cream and then boiled with a little mag- 
nesia in the presence of a zinc-copper couple. In these circum- 
stances the nitrate is quantitatively converted into ammonia, which 
distils over into a known volume of standard acid. A simple dis- 
tilling apparatus suitable for the estimation is described. 


H. W. B. 


Estimation of Amino-nitrogen in Urines containing 
Dextrose and Albumin. Donatp D. van Styke (Proc. Soc. 
Expt. Biol. Med., New York, 1916, 18, 63; from Physiol. Abstr., 
1916, 1, 41).—Albumin is best removed by adsorption on colloidal 
aluminium hydroxide (Welker); but if much is present it is best 
to coagulate it first by heat and acetic acid. Urea is removed by 
urease, but if dextrose is present, it combines with some of the 
ammonia liberated, and some amino-acid condenses with the 
dextrose. During urease action, therefore, the urine should be 
kept acid by adding three or four volumes of water charged with 
carbon dioxide. Dextrose is ‘then removed by adding copper 
sulphate; this unites with the sugar and is precipitated by calcium 
hydroxide. The alkaline filtrate is concentrated in a vacuum; this 
removes ammonia, and free amino-nitrogen can then be estimated. 
If albumin is present in diabetic urine this treatment removes the 
albumin also. G. B. 


Use of Uranium in Analyis. J. C. THomurnson (Chem. 
News, 1916, 114, 239).—Potassium ferrocyanide is untrustworthy 
as an indicator in the estimation of phosphoric acid by titration 
with uranium acetate solution. Ww. F. &. 


Method of Extraction as Affecting the Estimation of 
Phosphoric Acid in Soils. Harrison Hate and W. L. 
Harttey (J. Jud. Eng. Chem., 1916, 8, 1028—1029).—The authors 
confirm Brauer’s statement (A., 1915, ii, 66) that as much phos- 
phoric acid is extracted from a soil by a two hours’ digestion with 
2N-nitric acid as is obtained by a ten hours’ digestion with hydro- 
chloric acid (D 1°115); hydrochloric acid also extracts sulstances 
from the soil which interfere with the estimation of the phosphoric 


acid. W. P. S. 


Removal of Phosphoric Acid in Qualitative Analysis. 
Lupwic GaTTERMANN and Hans ScuinpHetm (Ber., 1916, 49, 
2416—2422).—The removal of phosphoric acid by the use of tin 
was regarded as being due to the formation of stannic phosphate 
until recent years, when Mecklenburg (A., 1913, ii, 529) advanced 
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the theory that the phosphoric acid was merely adsorbed by the 
stannic acid, and introduced the idea of using a stannic acid gel 
instead of metallic tin. Both processes have the disadvantages 
that the solutions must be as free as possible from hydrochloric 
acid and that the quantity of tin required is enormous, being about 
20 grams of SnO, for 0°5 gram of phosphoric acid. 

It is now found that a freshly prepared, cold solution of crystal- 
line stannic chloride is an excellent agent for removing phosphoric 
acid, even in hydrochloric acid solutions. Stannic phosphate is 
precipitated on boiling, in a form which is easily filtered at the 
pump, the amount of the agent necessary for 0°5 gram being only 
2 grams, that is, 1 gram of SnO,. In a test case, only 0°06% of 
phosphoric acid was left unprecipitated. 

In order to find whether the metals of the ammonium sulphide 
or carbonate groups are carried down with the precipitate, solutions 
containing 0°5 gram of phosphoric acid and 5 mg. of the cations 
were treated with the stannic chloride solution. Chromium and 
iron are carried down to a certain extent, but all the other metals 
can be detected with ease in the clear filtrate. 

The chief difficulty in applying the method occurs when the 
amount of phosphoric acid to be removed is small and unknown. 
An excess of stannic chloride must be used, but if the amount of 
stannic phosphate is small the stannic acid will not be precipitated 
in a filterable condition. It becomes necessary then to add 
phosphoric acid. The following procedure is recommended for 
the inexperienced worker: starting with 1 gram of substance, 
the solution from the hydrogen sulphide group is_ con- 
centrated to 100 c.c., mixed with 5 c.c. of 6% ammonium phos- 
phate, nearly neutralised, acidified with 3 c.c. of 7—8% hydro- 
chloric acid, boiled, and mixed with 3 e.c. of the stannic chloride 
solution containing one part of the hydrate to one of water. Some 
of the mixture is filtered and tested with ammonium molybdate, 
and then the stannic chloride is added 0°5—1 c.c. at a time until 
succeeding filtrates contain no phosphoric acid. The whole quan- 
tity is finally filtered, excess of tin is removed by means of hydro- 
gen sulphide, and the further tests are then proceeded with. The 
experienced worker is able to judge very largely by the intensity 
of the molybdate precipitate given by the original substance how 
much stannic chloride to use. J.C. W. 


The Estimation of the Adsorption Capacity of Animal 
Charcoal. Grorc Joacuimactu (Biochem. Zeitsch., 1916, 77, 
1—-13).—A method is given for estimating the adsorption capacity 
of chartoal by means of iodine solution. A charcoal should have 
such adsorptive capacity that 0°1 gram takes up at least the iodine 
equivalent of 10 c.c. of a V/10-solution. Those charcoals which 
have the greatest power of adsorbing iodine also adsorb the largest 
amounts of methylene-blue and tetanus toxin. When iodine 
adsorbed on charcoal is administered to the human subject, as 


much is resorbed in the system as if it had been applied free. 
B. 8, 
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A New Tube for Soda-Lime. A New Absorbent for 
Carbon Dioxide in Steel Analysis. G. L. Keiiry (J. Ind. 
Eng. Chem., 1916, 8, 1038—1039).—The soda-lime tube described 
consists of a vertical glass tube 5 inches in height and 1 inch in 
diameter; it has a neck at the top, and a flat base 1°5 inches in 
diameter. A capillary inlet is sealed into the side of the tube at 
a height of 2 inches, the portion of the capillary inside the tube 
being bent downwards so that it reaches nearly to the bottom of 
the tube. A layer of cotton-wool is placed at the base of the tube; 
this is covered with granular calcium chloride, a thin layer of 
cotton-wool is placed on the latter, and the tube is then filled with 
soda-lime. 

An absorbent, which has about four times the efficiency of soda- 
lime, is prepared by dissolving 500 grams of sodium hydroxide in 
500 c.c. of water, then adding 1000 grams of sodium hydroxide, 
and stirring in shredded asbestos until the mixture no longer 
appears capable of wetting more asbestos. The mixture is now 
heated at 180° for four hours, more asbestos being added gradu- 
ally, cooled, and ground to pass a 10-mesh sieve. W. P. 8. 


Separation of Lithium from the other Alkali Metals. 
SamuEL Parkin (J. Amer. Chem. Soc., 1916, 38, 2326—2332).— 
The author describes a method for the quantitative separation of 
lithium from sodium and potassium. Working with about half a 
gram of the mixed salts, which must be converted into chlorides, 
the mixture is dissolved in the minimum quantity of water (about 
1°5 c.c.), one drop of concentrated hydrochloric acid is added, and 
then 20 c.c. of absolute alcohol are added drop by drop; this is 
followed by 60 c.c. of ether (D 0°717). The mixture is left for 
five minutes and then filtered through a Gooch crucible. The 
precipitate is well washed with a mixture of 1 part of alcohol and 
4—5 of ether. The filtrate is evaporated to dryness, dissolved in 
10 c.c. of absolute alcohol, and treated with 50 c.c. of ether and 
1 drop of hydrochloric acid, and kept for thirty minutes. It is 
then filtered through the same Gooch crucible. The filtrate now 
contains practically nothing but lithium chloride, which is con- 
verted into sulphate and weighed in the usual manner. A large 
number of analyses of mixtures are given, from which it is clear 
that the method is both rapid and accurate. J. F. S. 


Estimation of Manganese in Steel. J. A. CasHMmorE 
(Chem. News, 1916, 114, 239)—Two grams of the sample are 
dissolved in hydrochloric acid, the solution is treated with a small 
quantity of potassium chlorate, then evaporated to expel free 
chlorine, and diluted to about 400 c.c. Zinc oxide suspended in 
water is now added in excess, the mixture is boiled for two 
minutes, the precipitate collected on a filter, and washed with 
hot water. A white precipitate of zinc hydroxide may form in 
the filtrate, but this is of no importance. The filtrate is heated 
at 60°, 1 gram of ammonium persulphate and an excess of 
ammonia are added, the mixture is boiled, and the precipitated 
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hydrated manganese dioxide is collected, washed, ignited, and 
weighed as Mn,O,. It is advisable to dissolve the ignited pre- 
cipitate in hydrochloric acid and reprecipitate the manganese 
with ammonium persulphate and ammonia. W. P. S. 


The Microchemical Detection of Iron, ‘especially that 
contained in the ‘‘Masked’’ Form in Plants. AbpELE 
WienER (Biochem. Zeitsch., 1916, 77, 27—50).—The method of 
Macallum (A., 1895, ii, 518) for the setting free of masked iron 
by alcoholic solutions of mineral acids has been subjected to ex- 
perimental investigation by the author, who fails to confirm 
Macallum’s statements. Potassium ferrocyanide, when treated 
with alcoholic solutions of acids in vessels coated with paraffin, 
failed to give the iron reactions even after ten weeks. It is 
assumed that in Macallum’s experiments the iron found was 
derived from the glass or the reagents used. In only a very small 
percentage of cases, furthermore, could iron be detected in plants 
after hardening the microscopic preparations with acidified alcohol, 
and attention is directed to the fact that ordinary alcohol of com- 
merce is apt to contain traces of iron. The conclusion is drawn 
that no really satisfactory method exists for the microchemical 
detection of masked iron in plants. 8. B. S. 


Detection of Ferrous Salts in Body Fluids by means 
of the Phosphotungstic Reagent. Ain Popresco (Chem. 
Zentr., 1916, ii, 427; from Buletinul Chimie, 1916, 18, 3—6).— 
The author is led to the conclusion that the phosphotungstic 
reagent (Richaud and Bidot, A., 1909, ii, 350) is not specific for 
ferrous salts, since the reaction is also shown by other organic and 
inorganic oxidisable substances. Positive reactions were obtained 
with stannous chloride, sodium thiosulphate, ammonium sulphide, 
the alkali sulphides, uric acid, resorcinol, phloroglucinol, ninhydrin, 
tannin, etc. H. W. 


Estimation of Basicity of Chromium Extracts and 
Infusions. W. Appetius and R. Scumipt (Chem. Zentr., 1916, 
ii, 109; from Collegium, 1916, 161—164).—The chromium extract 
or infusion is so diluted that 1—1°5 grams Cr,O, are present per 
litre. For the estimation of chromium, 50 c.c. of the solution 
are treated with sodium peroxide, boiled for ten minutes, treated 
with sulphuric acid, and again boiled for five minutes. The liquid 
(about 150 c.c.) is transferred to a stoppered flask, 10 c.c. of 
potassium iodide solution (10%) and 5 c.c. of dilute hydrochloric acid 
(1 in 4) are added, and, after twenty to thirty minutes, the titra- 
tion is performed with thiosulphate solution. For the estima- 
tion of the copper value (acidity of the acid combined with 
chromium), 50 c.c. of the diluted solution are boiled for ten to 
fifteen minutes with copper oxide (0°5—1 gram); the solution is 
decanted, the residue twice boiled with a small quantity of water, 
filtered, and washed; the cooled filtrate is treated with 10 c.c. of 
potassium iodide solution (80:250) and titrated with thiosulphate 


ee 


ANALYTICAL CHEMISTRY. ii. 45 


solution. When the dilute chromium solution is boiled with 
copper oxide, copper sulphate is formed and chromium precipi- 
tated; only about three-quarters of the acid combined with the 
chromium is transferred to the copper, but the relationship is 
almost absolutely constant in all cases. A simpler and possibly 
more accurate process consists in boiling 100 c.c. of the dilute 
chromium solution with copper oxide (1—2 grams), diluting to 
200 c.c., allowing the precipitate to settle, and performing the 
estimation in 100 c.c. of the clear solution. The copper value is 
defined as the quantity of copper corresponding with 100 grams 
of chromium sesquioxide; the relationship between this value and 
the basicity is expressed in a table. 

The process is valid for chromium sulphate, chloride, and 
formate, but not for the lactate. H. W. 


Analysis of certain Tungsten Derivatives. Ortanp R. 
Sweeney (J. Amer. Chem. Soc., 1916, 38, 2377—2383).—A 
method of analysis of arsenotungstates, antimoniotungstates, and 
vanadiotungstates is described. In the case of arsenotungstates, 
a quantity of the sample was placed in a glass tube open at both 
ends, and this placed in a combustion tube, which was connected 
with a receiver. The tube was heated at 200°, and a current of 
dry hydrogen chloride passed over for about an hour. The 
apparatus was then allowed to cool, the sample moistened with 
water, and the process repeated for thirty minutes more. This 
was repeated three times. The receiver was then changed, and 
the process repeated until the distillate in a fresh receiver con- 
tained no arsenic. When the whole of the arsenic had been 
removed, the contents of the combustion tube were washed into 
an evaporating dish with dilute ammonia, and evaporated to dry- 
ness on a water-bath. The residue was digested with 1:1 nitric 
acid in the usual way. The residue then consisted of tungsten 
trioxide and sodium nitrate. This was dissolved in sodium hydr- 
oxide, precipitated with mercurous nitrate, and the tungsten 
weighed as the trioxide. In the case of vanadiotungstates, the 
same method was employed, but it was found that after a time 
the material was no longer attacked, although a considerable 
quantity of vanadium was still present. Consequently, at this 
point a mixture of chlorine and hydrogen chloride was substituted 
for the hydrogen chloride, when the whole of the vanadium rapidly 
distilled over as the reddish-brown oxychloride. The tungsten 
was estimated as before. The vanadium was estimated by reduc- 
tion to the vanadyl salt with sulphur dioxide and titration with 
standard potassium permanganate. The author describes a piece 
of apparatus in which the separation of the vanadium and tungsten 
is conveniently carried out. In the case of antimoniotungstates, 
the same procedure is adopted as in the case of arsenotungstates. 
Typical analyses in all three cases show that fairly concordant 
results may be obtained. The author describes two derivatives of 
bismuthotungstic acid. The sodium, ammonium, and potassium 
salts of this acid, of the type 3M’,0,2Bi,0;,11W0O,,7H,O, were 
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described by Smith and Balke (A., 1904, ii, 179). By treating the 
potassium salt with a mercurous salt, the author has isolated the 
compound, 3Hg,0,2Bi,0;,11W0O;,15H,O, as a yellow, well-defined, 
and stable substance. A quantity of this substance was covered 
with water and a quantity of hydrochloric acid, insufficient com- 
pletely to decompose it, added. The mixture was kept for several 
hours and filtered, and the filtrate evaporated at a low tempera- 
ture under reduced pressure, when a green oil appeared. This 
was dried in a desiccator over sodium hydroxide until the odour 
of hydrogen chloride was no longer evident, when a greenish-yellow 
solid of the formula 2Bi,0,,6HCI,11WO, was obtained. 
J. F.S. 


The Volumetric Estimation of Tin. R. L. Hatuerr (J. 
Soc. Chem. Ind., 1916, 35, 1087—-1089).—The methods in common 
use for the volumetric estimation of tin are critically reviewed, 
and the “means of bringing the tin into a suitable solution 
discussed. 

Stannous chloride solutions may be directly titrated with a solu- 
tion of ferric chloride in hydrochloric acid; the presence of the 
chlorides of lead, zinc, aluminium, iron, cobalt, nickel, antimony, 
copper, and cadmium does not affect the titration except that the 
presence of a large amount of ferrous chloride retards the finish 
and lessens the delicacy of the end-point. Bismuth and mercury 
must be removed. As metallic antimony, copper, and arsenic and 
tungstic oxide would be precipitated during the reduction of the 
tin, and would be attacked by hot ferric chloride in acid solution, 
they must also be removed. 

The direct titration of stannous chloride with potassium 
dichromate or permanganate gives correct results if the tin is 
completely in the stannous state and no other oxidisable substance 
is present, but the utility of the method is limited. 

The titration of stannous chloride in cold hydrochloric acid 
solution with standard iodine affords a simple, short, and accurate 
process for the volumetric estimation of tin. The latter is brought 
into solution as the chloride and reduced by iron, nickel, 
aluminium, or antimony. Reduction and titration are best per- 
formed in an atmosphere of carbon dioxide in a solution contain- 
ing not less than 25%, nor more than 40%, by volume of free, 
concentrated hydrochloric acid; the temperature of the solution to 
be titrated should not exceed 22°. The sample (0°5 to 2 grams) 
is brought into hydrochloric acid solution; sufficient concentrated 
hydrochloric acid is added to make a total of 50 c.c. of concen- 
trated hydrochloric acid, and the solution heated at gentle boiling 
with a coil of nickel foil for thirty minutes, after any iron which 
may be present has been reduced. The solution is cooled in an 
atmosphere of carbon dioxide, the nickel foil removed, and washed 
with hydrochloric acid (1 in 3). Starch solution is added, and 
the solution titrated with iodine. Few of the elements ordinarily 
found in materials to be analysed for tin interfere with this 
method unless present in so large amount that their colour masks 
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that of the indicator. If antimony is present in quantity of more 
than 0°1 gram, it will be precipitated in a slimy condition during 
reduction, but this may be prevented by using a more strongly 
acid solution (75 c.c. acid instead of 50 c.c.). Copper in quantity 
of less than 0°05 gram does not interfere, but larger amounts must 
be removed. Bismuth and tungsten may be disregarded unless 
present in large amount. Titanium should be removed if present 
in quantity. Neither bismuth, tungsten, nor titanium in the 
amounts generally encountered affects the titration, particularly 
if the latter is performed rapidly; slow and careful titration 
appears to accelerate their reaction and gives them time to affect 
the results seriously. An estimation of tin may be accomplished 
by this method in about one and a-half hours, and the results 
are accurate to about 0°1%. m H. W. 


Application of the Method of Constant Boiling Point 
Mixtures to the Qualitative Analysis of certain Mixed 
Organic Liquids. W. R. G. Arkins (Analyst, 1916, 41, 
334—335).—The identification of a liquid by a determination of 
its boiling point is possible only when the liquid can be purified 
previously, and in dealing with small quantities of liquid such 
purification is frequently a difficult matter. It often happens, 
however, that another liquid may be added with which the un- 
known liquid will form a mixture of constant boiling point, so 
that the latter liquid may be identified in this way; a list of such 
mixtures, their boiling points, and compositions may be found in 
Young’s “ Fractional Distillation,” etc. For example, benzene was 
added to a liquid smelling of alcohol, and the mixture was dis- 
tilled. The temperature remained constant at 58°35° (the b. p. 
of the binary mixture of methyl alcohol and benzene) for a short 
time, thus indicating the presence of methyl alcohol; there were 
other halts at 64°8°, 68°25°, and 78°3° respectively, these being 
the boiling points of the mixtures ethyl alcohol—water—benzene, 
ethyl alcohol—benzene, and ethyl alcohol. The liquid therefore 
consisted of a mixture of methyl and ethyl alcohols with a trace 
of water. Other instances are given of the application of the 
method. . BG. 


An Accurate Aeration Method for the Estimation of 
Alcohol in Fermentation Mixtures. Arrnur W. Dox and 
A. R. Lamp (J. Amer. Chem. Soc., 1916, 38, 2561—2568).-—The 
alcohol solution is saturated with ammonium sulphate, and the 
alcohol carried over by a current of air at the ordinary temperature 
into two cylinders of concentrated sulphuric acid, in which it is 
absorbed. The air is drawn through at the rate of 25 litres per 
hour, and the aeration is complete in eight to ten hours. The 
aleohol-sulphuric acid mixture is mixed with 10—15 grams of 
potassium dichromate in a distillation flask, the cylinders being 
rinsed with water free from carbon dioxide. The mixture is left 
for fifteen minutes and then distilled over a free flame, the liquid 
in the distilling flask being diluted from time to time with water 
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free from carbon dioxide. The results are accurate to within 1°5%. 
The volatile fatty acids in the original fermented liquid are not 
carried over in the aeration process. Acetone, although carried 
over, is not oxidised under the above conditions. Esters, particu- 
larly ethyl acetate, interfere with the estimation of alcohol by this 
method, but they may be determined separately. Aldehydes gener- 
ally only occur in small quantities in fermentation mixtures, and 
are not likely to cause any appreciable error. Methyl alcohol under 
the above conditions is almost completely oxidised to carbon 
dioxide and water. The presence of toluene does not affect the 
accuracy of the method. W. G. 


Differentation of the Two Naphthols by the Titanic Acid- 
Sulphuric Acid Reagent. G. Deniais (Ann. Chim. anal., 1916, 
21, 216—217).—An intense green coloration is obtained when a 
small quantity of a-naphthol is mixed with a solution of titanic 
acid in concentrated sulphuric acid (compare A., 1916, ii, 544), 
whilst B-naphthol gives a blood-red coloration with the reagent. 
If the mixtures are diluted with acetic acid, the green coloration 
in the case of a-naphthol changes to reddish-violet, but the red 
coloration given by 8-naphthol remains unaltered. If desired, the 
naphthol may be dissolved previously in acetic acid and the solu- 
tion poured on the surface of the reagent; under these conditions, 
a-naphthol gives a green ring at the junction of the two liquids, 
and a reddish-violet coloured zone appears above the green ring; 
with 8-naphthol, a red-coloured ring develops. These distinctive 


reactions are also given by the esters of the two naphthols. 
we. 8 


The Colours produced by Resorcinol in Solutions of 
certain Salts and the Use of these Colours as a means 
of detecting Resorcinol in the presence of other Phenols. 
Francis C. Krauskxopr and Grorce Ritter (J. Amer. Chem. Soc., 
1916, 38, 2182—2187).—Resorcinol in an ammoniacal solution has 
been found to give a blue colour with zine salts (compare Cerdan 
and de la Puente, Anal, fis. quim., 1913, 2, 98). Similar colour 
reactions are given with cobalt salts (violet), nickel salts (bluish- 
violet), and cadmium salts (blue). Cobalt salts give the most 
intense colour, and it has been tried to apply this as a test for the 
presence of resorcinol. The colour is the same in shade and depth 
whether cobalt chloride, nitrate, or sulphate is used, and it is 
sufficient to use 1 c.c. of the solution of the cobalt salt, containing 
0°4 gram of cobalt per litre, for 50 c.c. of the ammoniacal resor- 
cinol solution. Four c.c. of ammonium hydroxide solution (D 0°90) 
should be used, and 1 c.c. of a 1% resorcinol solution in 50 ec.c. is 
sufficient to give an intense coloration. The colour takes longer to 
appear in the absence of air than if air is present, but once 
formed it is permanent. In contact with air the colour slowly 
changes to dull green and brownish-black. Under the above con- 
ditions the presence of other phenols, such as phenol, pyrogallol, 
quinol, and catechol, either mask or prevent the formation of the 
colour due to resorcinol. 


ea 
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By reducing the amount of ammonium hydroxide used to 0°3 c.c. 
and adding 3 c.c. of alcohol, a deep green colour was obtained with 
resorcinol, the formation of which was not hindered or masked 
by the presence of the other phenols. It was possible to detect 
in 50 c.c. of solution 0°10 gram of resorcinol in the presence of 
0°2 gram of quinol or pyrogallol and 0°3 gram of phenol. W. G. 


Clinical Methods of Estimation of Sugar in Blood. 
Harry Rarny and Curistrna M. Hawick (Proc. Roy. Soc. Edin., 
1915-1916, 38, 186—191).—Bang’s micro-chemical method (A., 
1913, ii, 446) possesses advantages over several other methods, 
including those described by Gardner and MacLean (A., 1914, ii, 
783), Stein and Wiseley, and MacLean (A., 1916, ii, 613). The 
quantity of blood required in Bang’s method is very small, there is 
no difficulty about filtration, and the method may also be applied 
to the estimation of sugar in urine. The authors prefer to soak 
up the blood on a filter-paper which has been weighed previously 
in a weighing bottle, and to re-weigh the filter-paper plus blood ; 
an ordinary balance is used in place of the torsion balance men- 
tioned by Bang. Attention is directed to the necessity of boiling 
all the reagents before use in order to expel dissolved air. 


W. P.S. 


Estimation of Sugar in Meat Products, particularly 
Extracts. W. B. Surrn (J. Ind. Eng. Chem., 1916, 8, 1024— 1027). 
—The removal of proteins, etc., from meat extracts, previous to 
the estimation of sugar by Fehling’s method, is best attained by 
treatment with picric and phosphotungstic acids, followed by the 
addition of a minimum quantity of hydrochloric acid. Five grams 
of meat extract are dissolved in 25 c.c. of water, 4 grams of picric 
acid and about 50 c.c. of 20% phosphotungstic acid are added, the 
mixture is diluted to 100 c.c., filtered, 60 c.c. of the filtrate are 
treated with 3 c.c. of concentrated hydrochloric acid and 3 c.c. of 
water, again filtered, and the reducing sugars are estimated in this 
filtrate before and after inversion. W. BP. &. 


Estimation of Levulose in Presence of Dextrose. L. 
Loewe (Proc. Soc. Exper, Biol. and Med., New York, 1916, 18, 
71—72; from Physiol. Abstr., 1916, 1, 79).—The method depends 
on the yellow coloration developed after boiling and addition of a 
0°2% solution of orcein and a 85% solution of phosphoric acid; the 
yellow colour becomes orange on addition of alkali. The test is 
made quantitative by colorimetric comparison with a standard 
levulose solution treated with the reagents. Lavulose was detected 
in 1 c.c. of a 0°05% solution. Sucrose interferes, owing to hydro- 


lysis by the acid. G. B. 


Availability of certain Indicators in the Estimation 
of Gastric Acidity. ©. C. Fowzer, Ovar Bercem and §8. B. 
Hawk (Proc. Soc. Expt. Biol. Med., New York, 1916, 13, 58; from 
Physiol, Abstr., 1916, 1, 40)—A comparative study of certain 
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indicators used in titration of the gastric juice showed that phenol- 
phthalein is most satisfactory for estimating the total acidity, 
whilst the iodometric method is most useful in estimating the free 
acidity. Colorimetric determinations of the H ion concentration 
are inaccurate when applied to the gastric contents. G. B. 


Duclaux's Method for the Estimation of VolatileFattyAcids. 
F. W. J. Borxnout and J. J. Orr pe Vries (Centr. Bakt. Par., 
1916, ii, 46, 505—513).—The authors have investigated Duclaux’s 
method (A., 1896, ii, 504), and confirm the figures given in his 
tables for formic, acetic, and propionic acids; in the case of butyric 
and valeric acids, the results obtained were somewhat different from 
those recorded by Duclaux. It is shown that if the differences 
between the quantities of acid found in each successive fraction 
of the distillate are calculated into percentages of the acid remain- 
ing in the flask at the commencement of the distillation of each 
fraction (this quantity of residual acid being first calculated into 
110 c.c. of the solution), a constant number is obtained for each 
fraction and is the same for each individual acid. This number is 
3°5 for formic acid, 5°9 for acetic acid, 11°8 for propionic acid, 
19°1 for butyric acid, and 26°0 for valeric acid. The application 
of the method to the analysis of mixtures of the acids is described. 

W. P. S. 


Estimation of Stearic Acid in Butter Fat. E. B. Hotianp, 
J. C. Reep, and J. B. Bucxtey, jun. (Chem. Zentr., 1916, ii, 350; 
from J. Agric. Res., 1916, 6, 101—113)—The experiments were 
performed according to the method of Hehner and Mitchell, which 
depends on the fact that when a mixture of fatty acids is dissolved 
in a solvent saturated at a definite temperature with the acid to 
be estimated and the solution is then cooled to this temperature, 
the desired acid is completely precipitated, provided that its solu- 
bility is not increased by the presence of other acids. A known 
weight of mixed fatty acids was warmed with a saturated solution 
of stearic acid in alcohol (95°25%) until a clear solution was 
obtained; this was cooled overnight in ice, gently shaken, and, 
after some time, the mother liquor was decanted as completely as 
possible. The residue was dissolved in ether, and, after removal 
of the solvent, dried at 100° and weighed. A series of blank 
experiments was also performed, since the precipitates retain 
quantities of mother liquor varying with their weights. 

The proportion of stearic acid in the insoluble fatty acids from 
butter varied from 6°93 to 22°33%, according to the type of fodder 
and probably also to the individuality and period of lactation. 
Parallel experiments with beef tallow and palm oil showed a 
stearic acid content of 30°57% and 31°40% with the former, 8°91% 
with the latter. H. W. 


Modification of Gerhardt’s Test for Acetoacetic Acid 
in Urine. Jacosp Rosrensioom (Biochem. Bull., 1916, 5, 25; 
from Physiol. Abstr., 1916, 1, 41).—The test is best carried out as 
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a contact test; 5 c.c. of the urine are poured on top of some 10% 
ferric chloride solution, and the port-wine colour appears in the 
zone of contact if acetoacetic acid is present. G. B. 


The Estimation of #-Hydroxybutyric Acid in Urine. 
Errx Ontsson (Biochem. Zeitsch., 1916, 77, 232—240).—To 
200 c.c. of urine are added 100 grams of ammonium sulphate and 
25 c.c. of 20% sulphuric acid. Of the filtrate from this mixture, 
275 c.c. are shaken with an equal volume of ethyl acetate in a 
separating funnel. The ethyl acetate is then transferred to 
another separating funnel and shaken with 25 c.c. of 30% sodium 
carbonate solution. The ethyl acetate is then transferred back to 
the first separating funnel and again shaken with the filtered urine 
and again transferred to the second funnel and shaken with the 
solution of sodium carbonate. These processes are repeated five 
times, and it is found that 93% of the hydroxybutyric acid is thus 
removed, and this can be estimated polarimetrically in the solution 
in sodium carbonate. For clinical purposes, a single extraction 
with ethyl acetate (and subsequent removal of the acid from this 
solution by sodium carbonate) will suffice. Under these conditions 
a nearly constant proportion of the hydroxybutyric acid ae is 
removed. S. B. 


Modification of the Pratt Method for the Estimation of 
Citric Acid. J. J. Wittiamson (J. Amer. Chem. Soc., 1916, 38, 
2193—2199).—A critical study of the various steps involved in 
Pratt’s method for the estimation of citric acid (compare 
U.S.D.A. Bur. Chem., 1912, Circ. 88), as a result of which the 
author suggests certain modifications by means of which con- 
cordant results can be obtained. 

In removing the citric acid from a plant juice, the author 
advises a medium of 30% instead of 50% alcohol (compare 
Jorgensen, A., 1907, ii, 312). The oxidation should be conducted 
so that the permanganate solution (0°5 gram per litre) enters at 
the rate of twenty to twenty-five drops in ten seconds, the dis- 
tillate passing over at a slightly greater rate. Denigés’s solution 
is added to the distillate at the rate of 15 c.c. for every 100 c.c. 
of distillate, the precipitate obtained by boiling being estimated 
volumetrically. The precipitate is dissolved in the least possible 
quantity of hot 5% hydrochloric acid, the solution cooled, very 
nearly neutralised with 10% sodium hydroxide solution, and made 
up to 100 c.c. An aliquot portion of this is poured into an excess 
of potassium iodide solution (280218 grams per litre), and the 
excess titrated back with a standard mercuric chloride solution. 
One c.c. of the potassium iodide solution is equivalent to 2°0 mg. 
of citric acid. W. G. 


Detection of Picric Acid in Urine by the isoPurpurate 
Reaction. Yprac (Ann. Chim. anal. 1916, 21, 225; from 
Union Pharm., 1916, 337).—This reaction gives the most trust- 
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worthy results when carried out as follows. The urine is rendered 
slightly alkaline to litmus paper by the addition of a few drops 
of V/10-sodium hydroxide solution, potassium cyanide solution is 
then added, and the mixture heated at 60° to 70°; if picric acid is 
present, a red coloration develops after a few minutes. The test 
will detect the presence of as little as 0°025 gram of picric acid 
per litre of urine. Icteric urine does not give a coloration with 
the test, and albumin and biliary pigments do not interfere. 


W. P. 8. 


Estimation of Hippuric Acid in Urine, Blood, Muscles, 
and Liver. Huzvu Ito (J. Amer. Chem. Soc. 1916, 38, 
2188—2192).—The hippuric acid was converted into benzoic acid 
by boiling it with 25% sodium hydroxide for twelve hours, the 
solution then being acidified and extracted with light petroleum 
in a modified Soxhlet apparatus for extracting liquids, the 
petroleum being evaporated from the weighed extraction flask by 
a current of dry air, and the benzoic acid weighed. In the case 
of urine, any benzoic acid present was first removed by extraction 
before the hydrolysis. In the case of blood, it was defibrinated, 
and the protein and fat separated by heating it on a water-bath 
with dilute hydrochloric acid. In the case of muscle and liver, 
the material was finely shredded and extracted with hot water, 
the protein and fat removed as above from the filtrate, the filtrate 
being finally evaporated nearly to dryness and extracted with 
alcohol. After this treatment, the residue was hydrolysed and 
the estimation performed as above. f 


Colour Reactions of Aromatic Aldehydes. Perrer Poorn 
(Chem. Zentr., 1916, ii, 522; from Schweiz. A poth. Zeit., 1916, 54, 
377—382. Compare Hiiuszler, Zeitsch. anal. Chem., 1913, 58, 
363, 691)—The condensation of aromatic aldehydes with 
sulphonated aromatic amino-compounds leads to the formation of 
characteristic, distinctly coloured azomethines, which can be 
employed in the identification of aldehydes. Aromatic aldehydes 
yield more distinct colorations with naphthionic than with sulph- 
anilic acid; in most cases, the azomethine separates directly on 
cooling. The test is performed as follows: 3—4 c.c. of an aqueous 
solution of sodium sulphanilate or naphthionate (10%) are heated 
in a porcelain dish on the boiling-water bath; a boiling alcoholic 
solution of the aldehyde is added, which causes the appearance of 
a pale yellow to red coloration, and the solution is evaporated to 
dryness, the colour generally being deepened thereby. Before 
evaporation, a few drops of the solution are removed, diluted with 
water, cooled, and treated with a few drops of dilute’ sulphuric 
acid; in many cases the colour is deepened, in others completely 
changed. Certain of the reaction products, particularly those 
derived from nitro-aldehydes, are sensitive to daylight. The pro- 
ducts obtained from substituted aldehydes are less stable. 

The colorations given by the individual aldehydes are described 
and tabulated in the original paper. H. W. 
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Estimation of Vanillin in Vanilla Extract. Arrnur W. 
Dox and G. P. Prarsance (Amer. J. Pharm., 1916, 88, 481—484). 
—Thiobarbituric acid may be used for the quantitative precipita- 
tion of vanillin. To estimate vanillin in vanilla extract, 25 c.c. 
of the sample are heated to expel alcohol, and then diluted to 
50 c.c. with lead acetate solution. After a few hours, the mixture 
is filtered, 40 c.c. of the filtrate are treated with hydrochloric acid 
in quantity sufficient to make the acidity 12% and the volume 
50 c.c., the lead chloride is separated by filtration, and 40 c.c. of 
this filtrate are mixed with thiobarbituric acid in 12% hydro- 
chloric acid solution. The precipitate, which is the simple con- 
densation product, 4-hydroxy-3-methoxybenzylidenemalonylthio- 
carbamide, is collected after eighteen hours, washed with 12% 
hydrochloric acid, then with water, dried at 98°, and weighed. 
Thiobarbituric acid is a general precipitant for aromatic alde- 
hydes, and the method cannot be applied to artificial extracts 
which have been coloured with caramel, since the latter contains 
furfuraldehyde derivatives. The presence of caramel in an extract 
is indicated by the brown precipitate which forms when phloro- 
glucinol is added to the clarified extract containing 12% of hydro- 
chloric acid. WRB 


A Comparison of Barbituric Acid, Thiobarbituric Acid, 
and Malonylguanidine as Quantitative Precipitants for 
Furfuraldehyde. Arruur W. Dox and G. P. Pratsance (J. 
Amer. Chem. Soc., 1916, 838, 2156—2164).—Of the three reagents 
tested, barbituric acid only gives a quantitative precipitation with 
furfuraldehyde in solution in 12% hydrochloric acid when a large 
excess (eight to sixteen times the theoretical quantity) of the 
barbituric acid is used (compare Unger and Jiiger, A., 1903, ii, 187, 
456). Thiobarbituric acid, on the other hand, gives a quantitative 
precipitation without any large excess being used, the results beine. 
if anything, slightly too high. The reaction is quantitative for 
such small amounts of furfuraldehyde as 12 mg. This reagent is 
preferable to phloroglucinol, since no correction for solubility of 
the precipitate is necessary. Furthermore, the precipitate is a 
definite compound, furfurylidenemalonylthiocarbamide, which is 
bright lemon-yellow in colour, very flocculent, and voluminous. It 
is easy to filter and wash. The thiobarbituric acid used must be 
quite pure and free from any cyanoacetic ester, or the results 
obtained will be too low. Like phloroglucinol, it also gives a pre- 
cipitate with methylfurfuraldehyde. 

The condensation of furfuraldehyde with malonylguanidine is 
not quantitative. 


Estimation of Salol and Acetanilide in a Mixture of 
the two, and of Salol and Phenacetin im their Mixtures. 
BENEDICT SaLKoveR (Amer. J. Pharm., 1916, 88, 484—485).—A 
method for the estimation of these substances when in the form 
of tablets and mixed with tale, starch, acacia, tragacanth, etc., 
depends on the insolubility of acetanilide and phenacetin in light 
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petroleum, and on the solubility of salol in this solvent. A 
weighed portion of the powdered tablets is shaken for thirty 
minutes in a closed flask with a measured quantity of chloroform ; 
an aliquot portion of the chloroform solution is then filtered into 
a weighed flask, the chloroform is evaporated, the residue is dried 
at 60°, and weighed. It represents the salol and acetanilide, or 
salol and phenacetin, contained in the mixture. Another portion 
of the sample is now extracted in a similar way with light 
petroleum. The residue obtained when an aiiquot portion of the 
solution is evaporated consists of salol, but its weight must be 
corrected for a small amount of acetanilide or phenacetin which 
is dissolved. One hundred c.c. of light petroleum (b. p. 40—45°) 
dissolve 0°015 gram of phenacetin or 0°022 gram of acetanilide. 
W.F.@ 


Bromine and Iodine Compounds of Hexamethylene- 
tetramine (Urotropine). K. Svueiura and K. G. Fark 
(Biochem, Bull., 1916, 5, 17—21; from Physiol. Abstr., 1916, 1, 
65).—A method of estimation of this extensively used ’ drug can 
be based on the formation of the tetraiodide. G. B. 


Estimation of Polypeptides and Amino-acids in Blood. 
J. Amann (Chem. Zentr., 1916, ii, 430—431; from Schweiz. A poth. 
Zeit., 1916, 54, 309—313).—The following method is adapted for 
clinical purposes. Fresh, centrifuged blood serum (1 c.c.) is placed 
in a suitable dialyser which has been shown to be impermeable to 
albumin, but readily permeable to polypeptides, and, after addition 
of a few drops of toluene, dialysed for sixteen hours at 37° against 
sterilised water (10 c.c.) saturated with toluene. Five c.c. of the 
dialysed solution are mixed with ninhydrin solution (1%, 0°2 c.c.); 
on the other hand, 1 c.c. of a solution prepared by hydrolysing 
casein with sulphuric acid (25%) and containing 10 mg. N in 
100 c.c., is diluted with water (4 c.c.) saturated with toluene, and 
ninhydrin solution (0°2 c.c.) is added. The two solutions are 
placed in the boiling-water bath for twenty minutes, cooled, and 
their colorations compared in the chromometer. With similar 
intensities, the concentration of amino-nitrogen is inversely pro- 
portional to the thickness of the layer. In the place of the 
standard solution described above, solutions of mixtures of methyl- 
violet, methylene-blue, and aniline-brown can be employed. When 
approximate values only are required, the chromometer can be 
dispensed with. H. W. 


General Conceptions of Intoxication. II. Protection 
against ‘‘Structure'’ Poisons ;‘a Method for Biochemical 
Detection of small amounts of Substances. Marrin 
Jacosy (Biochem. Zeitsch., 1916, 76, 321—325. Compare A., 
1916, i, 778).—Hemolysis (or agglutination) of red blood corpuscles 
by mercuric chloride or copper sulphate can be prevented by the 
addition of the requisite amount of potassium cyanide. As only 
very small amounts of the reacting substances are employed, it is 
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suggested that these facts form a basis of a biochemical method for 
estimating small amounts of the cyanide. S. B. S. 


The Content in Suprarenin [Adrenaline] in the Ordinary 
Commercial Preparations and the Methods of Estima- 
tion. Fritz JoHANNESSOHN (Biochem. Zeitsch., 1916, 76, 377—391). 
—Adrenaline can be estimated colorimetrically by Folin’s phospho- 
tungstic reagent, and biologically by the perfusion method of 
Lawen and Trendelenburg when present by itself, but not in the 
presence of novocaine or alypin. When these substances are 
present, however, the colorimetric method of Frankel, Allers, and 
Bayer can be used (iodic acid in the presence of sulphanilic acid) 
under conditions specified by the author. This method has been 
employed for estimating the adrenaline content of various commer- 
cial preparations and of the conditions under which these may be 
preserved without loss of the adrenaline. S. B. S. 


Palpitation and Caffeine; Detection of Caffeine in 
Urine. A. Cu. Hoitanpe and L. Tuivenon (J. Pharm. Chim., 
1916, [vii], 14, 324—-326).—Malingerers sometimes take a dose of 
1 gram or more of caffeine before undergoing a medical examina- 
tion, since this alkaloid increases the heart-beats up to 160 per 
minute. When such large doses are taken, caffeine is easily 
detected in the urine; the authors have isolated 0°26 gram of 
caffeine from 2 litres of urine passed by a man who had taken 
1 gram of the alkaloid. In suspected cases the urine should be 
treated with 10% of its volume of basic lead acetate solution, 
filtered, the filtrate treated with sodium sulphate to precipitate 
excess of lead, and the solution then extracted with chloroform. A 
distinct, crystalline residue is obtained on evaporating the chloro- 
form extract if caffeine is present, and the latter may be identified 
by the usual reactions. In the absence of caffeine, an amorphous 


residue remains when the chloroform solution is evaporated. 
W. P. S. 


A New Method for the Estimation of Nicotine in 
Tobacco. Atrrep TINGLE and Atian A. Fercuson (Trans. Roy. 
Soc. Canada, 1916, [iii], 10, 27—31).—Based on results already 
given (A., 1916, i, 656), the authors have worked out a new method 
for the estimation of nicotine in tobacco. Into a 500 c.c. flask they 
place 20 grams of tobacco, 40 grams of barium hydroxide, and 
150 c.c. of water, and distil the mixture with steam until the distil- 
late gives no alkaline reaction with phenolphthalein. To the dis- 
tillate 20 c.c. of sulphuric acid are added, and the liquid evaporated 
to about 50 c.c. This solution is made strongly alkaline with 
potassium hydroxide, a few drops of baryta water being added 
for clarification. The solution is then made up to 100 c.c., the 
precipitate allowed to settle, the supernatant liquid filtered, and 
its rotation then determined in the polarimeter. In a modifica- 
tion of the method, the nicotine is extracted from the steam dis- 
tillate by chloroform. These two methods gave concordant results, 
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which were then compared with the results obtained, using the 
same specimen of tobacco, by the methods of Téth and of Kissling. 
The latter processes give Bn results than were obtained by 
the methods of the authors. T. S. Pa. 


Estimation of Strychnine in Nux Vomica. H. R. JENsEN 
(Pharm. J., 1916, 97, 458—461).—The hot (50°) nitration method 
prescribed in the British Pharmacopeia for the separation of 
strychnine from brucine yields low results; the deficiency in the 
amount of strychnine found may be from 5 to 11% of the quantity 
present. Nitration at 20° is recommended, provided that the 
nitric acid used is “active” or is “activated” by the addition of 
sodium nitrite. Attention is called to the fact that strychnine 
nitrate in an aqueous solution containing sulphuric and nitric acids 
is not readily decomposed when the solution is rendered alkaline ; 
small quantities of strychnine nitrate are “salted out,” and are 
extracted by the chloroform. The residue of alkaloid obtained 
when the solvent is evaporated should be weighed and then 
titrated; the difference between the two results indicates the 
quantity of strychnine nitrate present (the average quantity is 
88% of the weight of the residue), and the true amount of alkaloid 
is obtained after applying this correction. W. P.S. 


Chemical and Physiological Detection of several 
Alkaloids in the same Solution. Epvarpo Pupp: (Chem. 
Zentr., 1916, ii, 604—605; from Arch, Farmacol. sperim., 1916, 
22, 120—130).—The characteristic reaction of strychnine with 
sulphuric acid and potassium dichromate is not shown by 1 mg. 
of strychnine nitrate in the presence of 0°04 gram or more of 
quinine bisulphate, a transitory, garnet-red coloration being pro- 
duced, which becomes green or greenish-grey; with smaller quan- 
tities of quinine, the reaction is distinct, but transient. The same 
effect is observed when salts of the alkaloids with the same acid 
or the free alkaloids are used. Crystals of strychnine picrate can 
be obtained in the presence of a large excess of quinine, but they 
are not then characteristic. The alkaloids are most simply and 
certainly separated by the use of sodium potassium tartrate; 
quinine tartrate is insoluble in solutions of alkali sulphates and 
tartrates, whereas the strychnine salt is soluble. Mixtures which 
do not give the characteristic reaction with potassium dichromate 
do not cause the characteristic symptoms in the frog. This effect 
is probablv not due to delayed absorption, but rather to a. super- 
position of the symptoms of poisoning in which those predominate 
which are attributable to the alkaloid present in excess. H. W. 


Volumetric Estimation of Indigotin. Samver M. Jonss 
and Water Spaans (J. Ind. Eng. Chem., 1916, 8, 1001—1002).— 
The indigotin is sulphonated and then titrated with formaldehyde— 
sodium sulphoxylate. One gram of the powdered indigo (or 
5 grams of a 20% paste) is heated at 60° for four hours with 30 c.c. 
of sulphuric acid (D 1°84); the mixture is then cooled, diluted 
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with water, again cooled, diluted to 1 litre, and filtered. Fifty c.c. 
of the filtrate are placed in a fiask, 50 c.c. of 35% sodium hydrogen 
sulphite solution are added, a current of hydrogen is passed into 
the flask, the contents of the latter are heated at 75°, and titrated 
at this temperature with a 0°1% formaldehyde-sodium sulphoxyl- 
ate solution. The flask should be closed with a cork through 
which pass inlet and outlet tubes for the hydrogen, a thermo- 
meter, and the nose of the burette. The formaldehyde—sodium 
sulphoxylate solution is standardised against pure indigotin under 
the conditions mentioned. ; Wee. &. 


Indoxyl in Urine. Ep. Justin-MuELLerR (Chem. Zentr., 1916, 
ii, 242—243; from Bull. Sci. Pharmacol., 1916, 28, 85—92).— 
Maillard’s hypothesis, according to which indigotin and indirubin 
are formed by polymerisation of hemi-indigotin pre-formed in 
urine, is criticised. 

The following method is recommended for the detection of 
indoxyl in urine. About 10 c.c. of urine are treated with an equal 
volume of pure hydrochloric acid or half the volume of pure sul- 
phuric acid; the solution is cooled and shaken with ether 
(2—3 c.c.). If the ethereal layer is not coloured, 2 to 4 drops of 
hydrogen peroxide (10%) are added, and the solution is again 
shaken, 2—3 drops of alcohol being added if an emulsion is formed. 
Addition of hydrogen peroxide is unnecessary if the characteristic 
coloraticn of the ether is produced by addition of the acid alone. 
In the presence of iodides and absence of indoxyl, the ether 
becomes yellow; if both are present, a green coloration is formed. 
Methylene-blue is not dissolved by ether. 

Indoxy] is estimated in urine in the following manner: 50 c.c. 
of urine are purified by addition of lead acetate (4 c.c.) and so 
much crystalline sodium sulphate that the total volume is 55 c.c.; 
11 c.c. of the filtered solution (=10 c.c. of the original urine) are 
mixed with pure hydrochloric acid (10 c.c.) and, if necessary, 
2—5 drops of hydrogen peroxide (10 %). After being cooled, the 
solution is shaken with chloroform (3—5 c.c.), the chloroform 
layer removed, and the extraction repeated two or three times with 
such quantities of solvent that the total volume of the latter 
amounts to 9—10 c.c. The volume of the chloroform extract is 
made up to exactly 10 c.c., and the colour of the solution compared 
with that of a standard prepared by dissolving indigocarmine 
(0°89 gram) in boiling water (200—250 c.c.), addition of phenol 
(1 gram) to the filtered solution, and dilution to 500 ¢c.c. It should 
be noted that the extracts have a rather more pronounced violet 
shade than the standard solutions. 

Indigotin is formed by the condensation of two molecules of 
indoxyl, indirubin by the oxidation of indoxyl (1 mol.) to isatin, 
and condensation of the latter with one molecule of indoxyl. Indi- 
gotin and indirubin are thus both directly formed from the indoxyl 
in urine. Maillard’s hypothesis of the existence of pre-formed 
indigotin may therefore be abandoned, as well as the supposition 
of the existence of two polymeric indigotins. . H. W. 
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Microchemistry of Plants. XIV. Identification of 
Crocetin. O. Tunmann (Chem. Zentr., 1916, ii, 279; from Apoth. 
Zeit., 31, 237—238).—The investigation was undertaken with the 
object of discovering reactions by which crocetin can be distin- 
guished from other carotinoids, particularly from carotin, and for 
this purpose powdered saffron was employed. 

Coniine-crocetin, obtained by spreading the powder on a drop of 
water, addition of 1% coniine solution, and warming, is suitable 
for identification of crocetin. During drying, deep yellow, single, 
prismatic needles with direct extinction are formed. The micro- 
chemical preparations of the sodium and potassium compounds of 
crocetin cannot be accomplished by Decker’s macrochemical method. 
The former is best obtained by boiling saffron powder for three to 
five minutes with 10% sodium carbonate solution ; during drying, pale 
yellow nodules are formed, which become crystalline in a few days, 
the process being accelerated by addition of alcohol. The potass- 
ium compound is obtained by warming saffron powder with water 
and addition of alcoholic potassium hydroxide solution; a copper- 
red precipitate, consisting of fine drops, is first produced, which 
becomes powdery in the course of a few days, but never yields 
crystals. In addition, chrome-yellow, oily masses are formed, which 
within one to two hours become crystalline. The copper-red drops 
consist of carotin, the yellow crystals of potassium crocetin. The 
latter is readily soluble in water, which scarcely affects the carotin. 
Red drops only are formed in the pollen grains. 

When the red solution of crocetin in dilute pyridine (1:1) is 
dried, reddish-brown, interlaced rhombs are produced, and crystal- 
lisation occurs in the course of a few days. The preparation of 
aniline-crocetin is readily accomplished, and forms the best method 
of identifying crocetin. Saffron powder is warmed for two to three 
minutes with aniline until bubbles commence to form; in the 
course of ten to twelve hours, numerous dark red nodules are 
formed, which dissolve slowly in alcohol and glycerol. If saffron 
powder is warmed with very dilute sodium hydroxide solution, 
treated with benzoyl chloride, and warmed until bubbles commence 
to form, fine, pale yellow and golden-yellow needles, grouped in 
tufts and clusters, are produced. H. W. 


A Direct and Indirect Diazo-reaction for Bilirubin. 
A. A. HyMAns vANn DEN Bercu and P. Mutter (Biochem. Zeitsch., 
1916, 77, 90—103).—The ordinary diazonium reaction for 
bilirubin as originally devised by Ehrlich was carried out in the 
presence of alcohol. It has been found by the authors that human 
bile yields the diazonium reaction in the absence of alcohol, and 
this they designate the “direct” reaction, in contradistinction to 
the “indirect” action, which is generally given by bilirubin in the 
presence of alcohol. They find that bilirubin ordinarily gives a 
colour with diazonium solutions in the presence of (1) methyl or 
ethyl alcohol; (2) salts of weak acids, such as cholic and citric 
acids; (3) when a trace of alkali has been added to the bilirubin 
solution. They have failed to discover what substance is present 
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in human bile which causes the “direct” action, that is, the colour 
reaction with diazonium solutions without addition of alcohol or 
the other substances mentioned above. They have applied the 
diazo-reaction to various sera, and find that horse-serum, which 
normally contains bilirubin, yields only the indirect action, as do 
also sera in which the presence of bilirubin is due to hemolytic 
processes; on the other hand, sera of patients with jaundice due 
to obstruction give, at any rate in certain stages of the disease, a 
direct diazo-reaction. 8. B. 8. 


Microchemistry of Adsculin and its Detection in Aésculus 
hippocastanum. O. Tunmann (Chem. Zentr., 1916, i, 1277—1278 ; 
from Schweiz. Woch. Chem. Pharm., 54, 45—47, 67—70).— 
Zésculin prepared from the bark of thin branches (thumb-thick) 
of &sculus hippocastanum gathered in October crystallises from 
alcohol in large and small, flat prisms, m. p. 161°, the stellate or 
radiating groups of needles mentioned in the literature not being 
obtained. 

For microchemical purposes the most suitable solvents are methyl 
alcohol and pyridine; from the latter esculin separates in arbores- 
cent masses of needles. Dissolution of a crystal of esculin in 
warm chlorine water is rapidly followed by the separation 
of a chloro-compound in shrub-like aggregates of filamentous, 
strongly polarising needles, which appear pale yellow in a thick 
layer. Dibromozsculin, obtained by treating a saturated aqueous 
esculin solution with potassium bromide solution containing 10% 
of dissolved bromine, separates as a flocculent precipitate, rapidly 
becoming crystalline. Gold chloride dissolves when heated in 
zsculin solution and gives rise after a short time to a deep blue, 
granular, crystalline precipitate. In sections, exsculin is best 
detected by means of the dibromo-derivative; the sections are left 
under a cover-glass in the reagent for some hours and are then 
cleared with aniline. T. H. P. 


Detection of Ovalbumin in Urine. P. Goprrin (J. Pharm. 
Chim., 1916, [vii], 14, 257—260).—Twenty-five c.c. of the urine are 
treated with 5 drops of glacial acetic acid and excess of sodium 
chloride; this treatment precipitates ordinary albumin, but not 
ovalbumin. After thirty minutes the mixture is filtered and the 
filtrate tested for the presence of ovalbumin, for which purpose 
Tanret’s reagent is recommended. If the urine contains pseudo- 
albumins, the sodium chloride should be added thirty minutes 
after the addition of the acetic acid, and a further thirty minutes 
allowed to elapse before the mixture is filtered. W. P. 8. 


Criticism of the Method of Detecting Urinary Albumin 
by Heat; New Process permitting the Detection of the 
smallest traces of Albumin in Urine. P. Goprrin (J. 
Pharm. Chim., 1916, [vii], 14, 294—303).—The author considers 
that by the usual method of acidifying the urine with acetic acid 
and saturating it with sodium chloride or sodium sulphate, an 
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error may arise due to the precipitation of pseudo-albumin. He 
recommends the following procedure. The reagent is a mixture 
of 90 c.c. of a cold saturated solution of sodium chloride and 
10 c.c. of phosphoric acid (50%), the mixture being filtered. To 
9 c.c. of the urine, acidified if necessary with dilute acetic acid and 
filtered, 1 c.c. of phosphoric acid (50%) is added, and the mixture 
filtered if necessary. Three to four c.c. of the filtrate are carefully 
run on to an equal volume of the above reagent, and the tube left 
for a time. The amount of albumin in the urine is indicated by 
the time taken for the formation of an opaque disk at the junction 
of the liquids, and also by the opacity of the ring. At the most, 
half an hour is sufficient for the formation of a nebulous ring 
indicative of the smallest traces of albumin in the urine. If uric 
acid separates during the test, it can be redissolved by plunging 
the test-tube into water at 50°, without mixing the layers. This 
method only precipitates albumin and primary albumoses, and the 
precipitate due to the latter disappears if the tube is plunged into 
water at 60°. W. G. 


Rennin. Howarp T. Graser (J. Ind. Eng. Chem., 1916, 8, 
909—910. Compare A., 1912, ii, 706).—There appears to be a 
seasonal variation in the rate at which milk is coagulated by rennin, 
the coagulation being more rapid, by some minutes, in the autumn 
and spring than in the summer and winter. In a method described 
previously for the assay of rennin (loc. cit.) the quantity of milk 
specified for use in the test was twice the volume intended. The 
corrected method is as follows: 0°4843 gram of the rennin is dis- 
solved in 150 c.c. of water, and 10 c.c. of this solution are added to 
1 quart of milk at 42°; the mixture is poured from one vessel to 
another three times and the time then observed when coagulation 
commences. Ten c.c. of the rennin solution with 1 quart of milk 
gives a proportion of 1:30,000, and the activity of the rennin 
used is reported as being 1:30,000 in the time required for the 
coagulation. W. P.S. 


A Résumé of Tests for Pepsin. Howarp T. Graner (J. Ind. 
Eng, Chem., 1916, 8, 911. Compare A., 1912, ii, 706).—The 
albumin used in testing the strength of pepsin should be obtained 
from eggs which are from five to twelve days old, since with these 
eggs the amount of insoluble residue left after treatment with an 
active pepsin rarely exceeds 1 c.c. in volume. The volume of the 
residue also affords an indication of the age of the eggs used; a 
larger insoluble residue than usual shows that the eggs are quite 
fresh or more than twelve days old. If a second test after six 
days gives a smaller residue, the eggs were fresh, whilst an increased 
quantity of residue shows that the eggs were more than twelve 
days old. W. P. S. 
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General and Physical Chemistry. 


The Spectra of Carbon and Hydrocarbon. Cuarizes W. 
Rarrety (Phil. Mag., 1916, [vi], 32, 546—559).—-Photographs of 
the “Swan” spectrum obtained under varying conditions are dis- 
cussed in detail. A new series of faint lines in the region of 
4 4107—A 4025 is described, together with some bands of unknown 
origin which are associated with the “Swan” a. — 


Regularities in the Spectra of Neon and Argon. K. W. 
MeissneR (Physikal. Zeitsch., 1916, 17, 549—552)—Recent 
measurements of the wavelengths of lines in the red portion of 
the neon spectrum show that all the more intense lines are members 
of groups of triplets or quadruplets characterised by the same 
wave-number differences. Similar quadruplets are found in the red 
region of the argon spectrum, but the groups are in many cases 
incomplete. H. M. D. 


The Groups of Rays of Iron under the Selective Influence 
of Thermal and Chemical Actions. G. A. Hemsatecn (Compt. 
rend., 1916, 168, 757—-759. Compare A., 1908, ii, 445).—The iron 
rays emitted by a Bunsen flame may be divided into three classes, 
namely: (1) Rays emitted by the exterior flame and strengthened 
in flames of higher temperature, being particularly sensitive to 
thermal actions. Examples are A 3860, 3920, 4376. (2) Those rays 
emitted under the influence of chemical action; they are very 
marked in the cone but feeble in the flame. Examples are the 
triplets at 44046 and 4384. (3) This class includes the rays of the 
“supplementary” spectrum, that is, the rays of the cone proper. 
Examples, A 3936, 4119, 4957. In each of these categories of spectra 
there are peculiar groups of rays, composed of three, four, or more 
rays. The groups of the first and second class converge towards 
the red and of the third class towards the violet. W. G. 


Optical Investigations of the Constitution of Nitric Acid. 
Kowr. Scuarrer [with H. Niccemann] (Zeitsch. anorg. Chem., 1916, 
97, 285—311. Compare A., 1910, ii, 562).—Optically pure nitric 
acid up to 12N may be obtained by distilling the ordinary pure 
acid, D 1°4, over carbamide. More concentrated acid is obtained 
by distilling the ordinary acid, mixed with two or three volumes 
of sulphuric acid, in a vacuum apparatus consisting entirely of 
glass and protected from light. 

The solutions are contained in vertical absorption vessels pro- 
vided with plane parallel plates of silica, the inner tube being 
raised or lowered to vary the thickness of the absorbing layer. For 
high temperatures, the vessel is surrounded by an electrically 
heated copper block, and for low temperatures by a cooling coil 
and vacuum jacket. 
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Soluble nitrates exhibit selective absorption, whilst alkyl 
nitrates only cut off the ultra-violet end of the spectrum. Dilute 
nitric acid, from 0°02 to 1, has a spectrum like that of the salts, 
but at 2 a transition to the ester type begins, and the concen- 
trated acid has only continuous absorption. Solid and molten 
potassium nitrate have an absorption band in the same position 
as the solution. The difference between the two types of spectra 
is not attributable either to dissociation or to hydration, and can 
only be explained by a difference in the arrangement of the sub- 
sidiary valencies in the NO, group. C. H. D. 


The Ultra-violet Absorption Spectra of Blood Sera. 
S. Jupp Lewis (Proc. Roy. Soc., 1916, [B], 89, 327—335).— 
Quantitative measurements of the ultra-violet absorption of blood 
sera have been made by the use of a sector spectrophotometer in 
conjunction with a quartz spectrograph. The intensity of the 
absorption was determined by matching the absorption spectrum 
against normal spectra of known intensity, and the results are 
shown by a curve in which the extinction-coefficient is plotted 
against the wave-length of the ultra-violet radiation. 

The absorption curve for normal serum shows a well-marked 
band with a maximum at about A 2800, followed by a minimum 
at A 2540, from which point the absorption curve rises steeply to 
a second maximum at about A 2400. From a comparison of the 
curves for a large number of samples of normal serum, it appears 
that the section of the curve between the maximum at A 2800 and 
the minimum at A 2540 is the portion which is most subject to 
variation. The examination of pathological sera has also shown 
that this section of the curve is the region where the greatest 
differences are to be found. There is, moreover, distinct evidence 
in favour of the view that the minimum at A 2540 is displaced 
appreciably under certain pathological conditions. 

Since serum is a mixture of substances in somewhat variable 
proportions, the absorption curves represent the resultant of 
several superposed curves, each characteristic of some constituent 
of the serum. By separating the proteins from the non-proteins 
and comparing the spectra of the corresponding solutions, it has 
been found that the chief central band (maximum at A 2800) is 
due almost entirely to proteins. 

Some observations on horse serum and egg-albumin show that 
the absorption curves are of similar kind. In the case of horse 
serum, the minimum is at A 2510 instead of A 2540, and the curve 
for the protein band is of rather larger dimensions than the corre- 
sponding curve for human serum. The protein band of eg 
albumin is, on the other hand, more symmetrical in form, but the 
minimum absorption is at the same wave-length (A 2540). 

H. M. D. 


The Chromophore Function. I. Lirscnirz (Zeitsch. wiss. 
Photochem., 1916, 16, 101—110).—A general statement of the 
author’s views on the nature of chromophoric groups and their 
selective absorption effects. 
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Influence of Light on the Loss of Water of Crystallisa- 
tion from Salts. Ernsr Beurer (Chem. Zenir., 1916, ii, 638; 
from Osterr. Chem. Zeit., 19, 123—124).—Well-defined crystals of 
chrome alum and cobalt magnesium sulphate were observed to lose 
water of crystallisation at those places where their surfaces were in 
contact with a metal support. These spots increase very rapidly 
in size when the crystals are exposed to light. The loss of weight 
in crystals exposed to ultra-violet and sun-light was respectively 
twice and two and a-half times that observed in crystals kept in 
the dark. 


The Release of Radium Emanation from Water at 
Different Temperatures by the Bubbling Method. J. Moran 
(Trans. Roy. Soc. Canada, 1916, [III], 10, 57—66).—Experiments, 
in which a constant current of air was bubbled through a solution 
of radium at temperatures ranging from 16°5° to 80°, show that 
the emanation removed by the air increases with the temperature. 
When this method is employed in the estimation of the radium 
content, the solution should be kept at a constant and measured 
temperature. H. M. D. 


Experimental Determination of the Ionisation Potential 
of Helium. Cuartes B. Bazzont (Phil. Mag., 1916, [vi], 32, 
566—575).—According to Bohr’s theory, the energy required to 
remove one electron from a helium atom corresponds with 29°3 
volts, whilst previous measurements of the ionisation potential 
have given 20 to 20°5 volts. In view of the agreement of Bohr’s 
theory with experiment in so many directions, the ionisation 
potential of helium has been redetermined under conditions which 
avoid certain errors, which, it was thought, might be the cause 
of the discrepancy between theory and the earlier observations. 
The results obtained show that the true ionisation potential is not 
greater than 20 volts, and to reconcile the value with Bohr’s theory 
it appears to be necessary to introduce new assumptions relative 
to the mechanism of the ionisation process. H. M. D. 


Specific Smell Intensity and the Electrical Phenomenon 
of Cloud-like Condensed Water Vapours in Chemical Series. 
H. Zwaarpemaker (Proc. K. Akad. Wetensch. Amsterdam, 1916, 
19, 334—340).—Previous experiments have shown that the cloud 
of condensed water vapour, which is obtained by spraying aqueous 
solutions, has a positive charge when the dissolved substance is 
odorous. By comparing the quantities of the aliphatic alcohols 
and the fatty acids, which are required to arouse olfactory sensa- 
tion, with the electrical effects produced when aqueous solutions of 
members of these two series of homologous substances are sprayed, 
it is found that the smell intensities correspond more or less with 
the power of the substances to give a positive charge to the water- 
droplets. It is supposed that both properties are connected with 
the lowering of the surface tension of water by the substances 
concerned. H. M. D. 
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Overvoltage Tables. IV. The Theories of Overvoltage 
and Passivity. Evcar Newsery (T., 1916, 109, 1359—1368).— 
Reviewing the results so far obtained by the author in his investi- 
gations of overvoltage (T., 1914, 105, 2434; 1916, 109, 1051, 1066, 
1107), the conclusion is drawn that overvoltage is probably due 
to the high solution potentials of compounds of the electrode 
material with the discharged ion or with a product of the dis- 
charged ion. These compounds tend to form solid solutions in 
the electrode substance, and are usually stable only under the 
influence of high pressure or high temperatures. Passivity is due 
to the insolubility and good electrical conductivity of these com- 
pounds, which form a protective coating either over the whole 
metal surface or over the more easily soluble amorphous phase. 
This coating may consist of the pure compound or of a solid solu- 
tion of the compound in the electrode substance. 

The chemical stability of the higher oxides and hydrides is not 
to be measured by the overvoltage potentials; it is of more import- 
ance than the overvoltage when electrodes are used for the treat- 
ment of substances which are only oxidised or reduced slowly. 
Thus it is possible for an electrode that produces a comparatively 
stable hydride to effect reductions which another electrode of higher 
overvoltage is unable to do. For example, oleic acid is reduced 
at a copper, but not at a lead, electrode; also, nitrates are reduced 
to ammonia at a copper cathode, but to hydroxylamine at a lead 
cathode. rT. &. P. 


Occlusion of Hydrogen by a Palladium Cathode. Dona.p 
P. Smite and Freperick H. Martin (J. Amer. Chem. Soc., 1916, 
38, 2577—2594).—The electrical resistance and cathode potential 
in 2N-sulphuric acid has been determined for palladium charged 
with hydrogen up to saturation. The measurements were made in 
the usual way, both while the wire was being charged electrolytic- 
ally with hydrogen and after the charging current had been inter- 
rupted. It is shown that the proportional increase of resistance 
at apparent saturation varies widely even with wires made from 
the same sample of pure palladium. The resistance of saturated 
wires of 0°1 mm. diameter and less is shown to vary in a well- 
defined manner with the polarising current, and the resistance after 
the interruption of electrolysis is shown to undergo reversible and 
reproducible changes. In the case of wires of 0°32 mm. diameter, 
none of the above-mentioned changes are observed. It is shown 
to be probable that the changes of resistance of smaller wires are 
due to processes occurring within the metal and not far removed 
from its surface. It is tentatively suggested that hydrogen 
occluded at the cathode surface exists for some time in a transi- 
tional state, in which it possesses an electrical conductance of its 
own, and passes gradually into another form which has either a 
much smaller conductivity or none at all. A number of character- 
istic changes have been observed after the interruption of electro- 
lysis in the cathode poténtial of saturated palladium wire, and 
certain connexions have been noticed between the nature and 
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magnitude of these changes and the conditions of electrolysis. A 
few experiments have been carried out with copper wires which 
show that this metal does not change its resistance to a measurable 
extent when subjected to the same treatment as the palladium 
wires. A single experiment with nickel wire shows that it behaves 
in the same way as copper in this respect. J. F. S. 


Free Energy and Heat Capacity. James M. Bett (J. Amer. 
Chem. Soc., 1916, 38, 2629—2630. Compare J. Physical Chem., 
1905, 9, 381).—Polemical. A criticism of Richards’s use of some 
of Marignac’s data on heat capacity (Marignac, Ann. Chim. Phys., 
1876, [v], 8, 415). A note answering the criticism and justifying 
his position is appended by THEoporE W. Ricwarps to the paper 
(ibid., 2631—2632). J. F. 8. 


The Stem Correction of Thermometers. Epwarp G. 
WHEELER (/. Soc. Chem. Ind., 1916, 35, 1198—1200).—During the 
course of a continuous distillation, it is frequently impossible, 
owing to lack of time, to make the necessary calculations for the 
correction of thermometric readings. To overcome this difficulty, 
the author has constructed a graph, which is fully reproduced in 
the original, from which the corrected temperature may be 
deduced after observations of the actual temperature recorded by 
the thermometer, the length of the external column, and the 


temperature of the latter, as determined by an attached thermo- 
meter. H. W. 


Formula for the Calculation of the Specific Heat of 
Aqueous-alcoholic Solutions of Different Substances. 
N. A. Kotosovsxr (J. Russ. Phys. Chem. Soc., 1916, 48, 84).— 
The specific heats of aqueous-alcoholic solutions may be calculated 
by means of the empirical formula C=1+n(C,—1)+0°0042— 
0°000122? + 0:0000006925, where C is the required specific heat of 
the aqueous-alcoholic solution of substance A, n the number of 
gram-equivalents of this substance per 200 mols. of water in the 
given aqueous-alcoholic solution, z the number of molecules of 
alcohol per 200 mols. of water, and C, the specific heat of an 
aqueous solution of 1 gram-equivalent of substance A in 200 gram- 
mols. of water. The value of C, is obtained from tables of physical 
constants. In thirty-four cases in which direct measurements were 
made of the specific heats of aqueous-alcoholic solutions, the differ- 
ence between the experimental and calculated values was less than 
0°005 in twenty-seven cases and between 0°006 and 0°010 in the 
remaining seven instances. a. Hi. P. 


Free Energy of Dilution and the Freezing-point Lower 
ings in Solution of some Salts of Various Types of 
Ionisation, and of Salt Mixtures. Ratrn E. Hart and 
Witiiam D. Hargins (J. Amer. Chem. Soc., 1916, $8, 2658—2676). 
—The lowering of the freezing point of aqueous solutions of 
mannitol, erythritol, sodium iodate, potassium iodate, potassium 
chloride, potassium nitrate, magnesium sulphate, potassium 
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sulphate, barium chloride, cobalt chloride, and lanthanum nitrate 
have been determined over a wide range of concentrations. 
Further measurements have been made of the freezing-point 
lowerings of equimolecular solutions of mixtures of sodium 
and potassium iodates, and potassium chloride and _ nitrate 
respectively. The temperature measurements were made by means 
of a fifty-pair thermocouple of copper constantan, and were 
accurate to 0°0001°. The values At/W are plotted against the cube 
root. of the concentration, and the degree of ionisation calculated 
in each case. In the case of mixtures, measurements were made 
over the range 0°1V—0°01N for each salt. The values of the 
degree of ionisation calculated from the results agree well with the 
mean of similar values of the individual salts. J. F. S. 


Freezing-point Lowerings in Aqueous Solutions of Salts 
and Mixtures of Salts, and of a Salt with a Non-electrolyte. 
Wittram D. Harkins and W. A. Roserts (J. Amer. Chem. Soc., 
1916, 38, 2676—2679. Compare preceding abstract).—Using the 
method previously adopted, the freezing points of solutions of 
sodium sulphate, potassium sulphate, and their equimolecular mix- 
ture, sodium chloride, and a mixture of mannitol and potassium 
chloride, have been determined over a range of concentrations. 
The greatest temperature deviation from the calculated value was 
found in the case of the mixture of potassium chloride and 
mannitol, and this amounted to only 6/100000°. J. F. 8. 


An Improved Ebullioscope. A. Smrrs (Chem. Weekblad, 
1916, 18, 1296).—A description of an improved form of the author’s 
ebullioscope (Chem. Weekbilad, 1904, 1, 469), in which the tendency 
of the vapour generator to fracture is obviated. | SF 


Heat of Combustion of Wood Charcoal. N. I. Nikirin 
(J. Russ. Phys. Chem. Soc., 1916, 48, 54—75).—Various methods 
of drying charcoal to constant weight have been investigated. 
Satisfactory results are obtained by drying in a desiccator over 
sulphuric acid, and with charcoal which has been made for some 
time (a year or more), the dry weight obtained in this way is 
almost exactly the same as that given by five hours’ heating in 
an oven at 103°, whilst a further heating for three hours is with- 
out appreciable influence. On the other hand, charcoal which 
has been recently prepared exhibits progressive increase in weight 
when heated at 103°, probably owing to oxidation, which also 
occurs, although slowly, at the ordinary temperature. 

Eighteen samples of charcoal prepared from different kinds of 
wood, some in heaps and others in furnaces, have been analysed 
and investigated as to calorific value. The percentage of carbon 
varies from 73°04 to 92°11, and is always higher in heap charcoal 
than in retort charcoal; the proportion of hydrogen varies from 
0°64% to 4:74%. The heats of combustion, calculated from the 
compositions by means of either Dulong’s or Mendeléev’s formula, 
are always less than the experimental values, and in general the 
divergence increases with the proportion of oxygen and nitrogen 
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taken together, although the introduction into these expressions 
of a correcting term is not possible. 

Calculation from the author’s experimental results shows that 
the number of calories generated by the combustion of 1 gram of 
charcoal is given by the expression 80°510+273'4H, C and H 
representing the percentages of carbon and hydrogen in the dry 
charcoal. The errors of the values calculated by means of this 
formula lie between the limits +0°63% and —0°47%, and for a 
sample of brown charcoal containing only 73°04% of carbon, and 
consisting of partly converted lignin, the error is only + 1°48%. 


T. H. P. 


[Heat of Solution in Mixed Solvents.| N. A. Kotosovsx1 
(J. Russ. Phys. Chem. Soc., 1916, 48, 85—87).—The deductions 
drawn by Tanatar (A., 1915, ii, 742) from some of the results 
obtained by the author (A., 1913, ii, 22, 308, 671, 672) are 
erroneous. = = ee 


‘- The Fundamental Values of the Quantities / and ,/a for 
Different Elements in Connexion with the Periodic System. 
III. Discussion of the Different Groups of Elements 
Separately. J.J. van Laar (Proc. K. Akad. Wetensch. Amsterdam, 
1916, 19, 287—295. Compare A., 1916, ii, 386, 610).—If the 
total volume occupied by a liquid at the triple point is repre- 
sented by wv and the real volume of the molecules is 6, then 
(v—b)/v represents the ratio of the free volume to the total 
volume at the triple point. The evaluation of this ratio is dis- 
cussed and the formula applied to hydrogen and the inert elements, 
for which (v—b)/v is thus fotind to be approximately equal to 
1/8. H. M. D. 


The Fundamental Values of the Quantities ) and ,/a for 
Different Elements in Connexion with the Periodic System. 
IV. The Elements of the Halogen, Oxygen, and Nitrogen 
Groups. J. J. van Laar (Proc. K. Akad. Wetensch. Amsterdam, 
1916, 19, 295—-320. Compare preceding abstract).—The values 
of }. and /a; have been calculated for the elements of the fifth, 
sixth, and seventh groups. 

In a discussion of the values of the attraction constant, it is 
pointed out that the molecular condition of the element in the 
critical state has a very considerable influence on the value of 
./ay. In a previous paper (A., 1916, ii, 610) it was suggested 
that the fact that the observed critical temperatures of certain 
elements are much higher than those calculated from 7; =78°03a/b 
is due to the high degree of complexity of the molecules of these 
elements in the critical condition. Such complex molecules, in 
accordance with the additivity of ./a;, would show an abnormally 
large attraction constant. This view now appears to have been 
abandoned in favour of the hypothesis that monatomic molecules 
with free valencies exhibit abnormally large values of ,/a,. The 
very high values of the attraction constant for antimony and 
bismuth are thus supposed to be due to the monatomic condition 
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of these elements in the critical condition. In regard to the other 
elements belonging to this group, arsenic consists of the mixture 
of 80% As, and 20% As molecules, phosphorus of molecules con- 
taining four atoms, and nitrogen of diatomic molecules. 

The shadowing effect of univalent atoms on the central ter- or 
quadri-valent atoms with which the former are in combination is 
not always complete. If the hydrogen compounds of the elements 
of the nitrogen group are considered, it is found that the attrac- 
tion of the central atom is completely eliminated in the case of 
nitrogen and phosphorus, but the attraction of the much larger 
arsenic and antimony atoms shows itself to some extent. In the 
case of arsenic, the diminished value of ./a, is about one-third, 
and for antimony about one-half, the normal value. 

The ratio of the free to the total volume at the triple point 
decreases from 1/8 for the elements of the helium to 1/20 for the 
elements of the nitrogen group. It is supposed that this ratio 
plays some part in determining the transition from the liquid to 
the solid state. H. M. D. 


Thermodynamic Proof of Avogadro's Law. ©. pet Lunco 
(Atti R. Accad. Lincei, 1916, [v], 25, ii, 322—326).—Avogadro’s 
law is the simplest and most natural hypothesis to explain Dalton’s 
laws, but is usually deduced, independently of chemical laws, on 
the assumption that in gases having the same temperature the 
mean molecular energy is the same. From this proposition, first 
enunciated as a postulate by Clausius, and later shown to be a 
necessary consequence of Maxwell’s law, may be derived also Gay- 
Lussac’s law of the identity of the* coefficient of expansion for all 
perfect gases. The postulate of Clausius, together with Avogadro’s 
law as corollary, are thus confirmed by the experimental laws of 
Gay-Lussac and Dalton, but since the inverse demonstration can- 
not be made, it cannot be asserted with absolute safety that the 
postulate is necessary and true; it remains a sufficient and highly 
probable hypothesis, its probability being increased by various 
considerations which were advanced by Clausius, and are based on 
the fact that, when two gases at the same temperature are mixed, 
the mixture also has this temperature. 

The author gives a proof of Gibbs’s theorem on the entropy of 
gaseous mixtures, namely, the entropy of a mixture of gases is the 
sum of the entropies of the component gases when each occupies 
the total volume at the same temperature. Assumption of the 
invalidity of the Clausius postulate then leads to the inadmissible 
conclusion that a diminution of entropy may occur in a reversible 
process. This postulate, on which Avogadro’s and Gay-Lussac’s 
laws directly depend, is therefore rigorously and simply demon- 
strated. xe Be Be 

A New Method for the Determination of Vapour Densi- 
ties. X. Puxiuip Brackman (Chem, News, 1916, 114, 307).—The 
bulb in which vaporisation takes place consists of an inverted flask, 
the neck of which passes through an aperture in the base of a 
thermostat. H. M. D. 
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The Application of Vortex Rings in the Determination of 
Surface Tensions. Vikror Kurrer (Physikal. Zeitsch., 1916, 17, 
573—579). The method described depends on the measurement 
of the period of vibration of drops of the liquid when falling under 
the action of gravity, and its novelty consists in the device which 
is adopted for the determination of the time of vibration. The 
drops are allowed to fall into a second liquid of somewhat greater 
density, producing vortex rings which penetrate to a depth which 
depends on the phase of the vibrating drop at the moment when 
it penetrates the surface of the indicating liquid. By increasing 
the difference between the level of the tip of the tube at which the 
drops are formed and the surface of the indicating liquid, this phase 
may be altered in a continuous manner, and the actual observations 
consist in determining the difference in the fall which corresponds 
with a half-period in the vibrating drop. From this difference in 
the fall, the period of vibration can be easily calculated. 

To make the vortex rings clearly visible, the indicator liquid 
must be suitably chosen, and the particular method described 
makes use of a solution of some substance which reacts with the 
dropping liquid or with substances dissolved in this, with the form- 
ation of an insoluble substance, which, however, dissolves in 
excess of the indicator solution. An acidified solution of antimony 
chloride may thus be used as an indicator for aqueous solutions of 
many different substances, the vortex ring being rendered visible 
as the result of the precipitation of antimony oxychloride. 

The formation of a precipitate is not necessary, as a matter of 
fact, and in the case of drops of a solution of potassium perman- 
ganate, the vortex rings can be studied with the aid of a solution 
containing ferrous sulphate and sulphuric acid. In general, the 
formation of a precipitate affords the most suitable method for 
observing the vortex rings, and a large number of pairs of solu- 


tions, which can be used in combination, are tabulated in the 
paper. H. M. D. 


The Temperature-coefficient of the Free Molecular 
Surface Energy of Liquids between - 80° and 1650°. XV. 
The Determination of the Specific Gravity of Molten Salts 
and of the Temperature-coefficient of their Molecular 
Surface Energy. F. M. Jarcer and Jux. Kaun (Proc. K. Akad. 
Wetensch. Amsterdam, 1916, 19, 381—397. Compare A., 1916, 
ii, 126, 128)—The data obtained in measurements of the mole- 
cular surface energy of molten salts at various temperatures are 
recorded. The temperature-coefficients derived from these are 
given in the following summary, together with the formule from 
which the density (D{) may be calculated. Lithium fluoride, 
0°40—0°58, D=1°798 —0°0004375(¢— 850); lithium chloride, 0°47, 
D =1°501 —0°000432(¢ —600); lithium sulphate, 0°50, D=2°008— 
0°000407(¢ —850); lithium nitrate, 0°45, D=1°755 —0°000546(¢ — 
300) ; sodium fluoride, 0°52, D=1°942—0-000564(¢ — 1000) ; sodium 
chloride, 0°48, D=1°549 —0°000626(¢ — 800) ; sodium bromide, 0°53, 

4* 


a ee Lea — 


SSS as 


ii. 70 ABSTRACTS OF CHEMICAL PAPERS. 


D = 2°306 —0°00072(¢ — 780) — 0°0®8(¢ — 780)”; sodium iodide, 0°29— 
0°63, D=2°698 —0°001061(¢—700); sodium sulphate, 0°30, D= 
2°061 —0°000483(¢—900); sodium molybdate, 1°2—0°56, D= 
2°795 —0°000629(¢— 700); sodium tungstate, 0°64—0°98, D= 
3°673 —0°0009275(¢ — 930) + 0°0°337(¢ — 930)? ; sodium nitrate, 
0°24—0°45, D=1°914—0°000672(¢— 300); sodium metaphosphate, 
0°43—1°1, D=2°193—0°00044(¢-—800); potassium fluoride, 0°33— 
0°83, D=1°878—0°000669(¢—900); potassium chloride, 0°68, 
D=1°'539 —0°0005947(t¢-—750); potassium bromide, 0°76, D= 
2°106 —0°000799(¢— 750); potassium iodide, 1°58—041, D= 
2°431 —0°001022(¢—700); potassium sulphate, 0°90, D=1°872-— 
0°000545(¢—1100); potassium dichromate, 0°86, D=2°285— 
0°000695(¢—400); potassium molybdate, 079, D=2°342-— 
0°00060(t — 964) —0°0°128(¢-—964)?; potassium tungstate, 1°6, 
D=3°113 — 0°00082(¢ — 1000) + 0°0°162(¢ — 1000); potassium 
nitrate, 0°83, D=1-898—0°0007681(¢—300); potassium metaphos- 
phate, 0°91—1°28, D=2°111—0°00043(¢— 800); rubidium fluoride, 
1-°0—0°40, D=2°873 —0°000967(t — 825) —0°0®247(¢—825)?; rubi- 
dium chloride, 1°02, D=2°129—0°000823(¢—700); rubidium 
bromide, 0°77, D=2°688—0-001096(¢—700); rubidium iodide, 
0°95, D=2°798 —0°001107(¢ —700); rubidium sulphate, 1°98—0°27, 
D=2°562 —0°000665(¢ — 1050); rubidium nitrate, 0°78, D=2°492— 
0°000972(t—300); cesium fluoride, 0°72—0°36, D=3°611— 
0°001234(¢-—700); cesium chloride, 0°80—1°70, D=2°786— 
0°00108(¢—650); cesium bromide, 0°90—0°57, D=3°125— 
0°00134(¢—650); cesium iodide, 0°82, D=3°175 —0°001222(¢— 
640); cesium sulphate, 1°91—0°43, D=3-034 —0-000711(¢ — 1040) — 
0°0°494(¢-—1040)?; cesium nitrate, 118—0°42, D=2°824- 
0°001114(¢—400); thallous nitrate, 0°81, D=4:917 —0°00175((t — 
200); stannous chloride, 1°0, D=3°298 — 0°001253(¢—300). In the 
determination of the densities, a hydrostatic method was employed. 
By comparison with organic liquids, for which the normal value 
of the temperature-coefficient is about 2°24, the above data show 
that the temperature-coefficient for molten salts is much smaller. 
Although no general regularity is evident, it seems that for corre- 
sponding haloid salts of the alkali metals, the temperature- 
coefficient has a tendency to increase with the atomic weight of the 
metal. The low value of the temperature-coefficient of the mole- 
cular surface energy of molten salts has frequently been supposed 
to indicate a high degree of association, but the authors doubt the 
validity of this conclusion on the ground that such ionised salts 
do not conform to the requirements of the theory of correspond- 
ing states, and that the degree of ionisation varies considerably 
with the temperature. H. M. D. 


The Temperature-coefficients of the Free Molecular 
Surface Energy of Liquids between - 80° and 1650°. XVI. 
The Surface Tension of some Halogen Compounds of 
Sulphur, Phosphorus, Arsenic, Antimony, and Bismuth. 
F. M. Jaecer and Jun. Kaun (Proc. K. Akad. Wetensch. Amster- 
dam, 1916, 19, 397—404. Compare previous abstract).—The 
temperature-coefficients of the molecular surface energy and the 
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formule expressing the variation of the density with the tempera- 
ture are given in the following summary: sulphur monochloride, 
2°24—1°79, D 1°7094 at 0° and 1:492 at 138°; phosphorus tri- 
chloride, 1°61, D 1°582 at 16°4° and 1°527 at 46°2°; phosphorus 
tribromide, 0°81—2°63; arsenic trichloride, 1°40, D=2°2050— 
0°001856¢ —0°0527#2; arsenic tribromide, 2°05—0°98, D=3°3972— 
0°002822(¢ — 25) + 0°0°248(¢— 25); antimony trichloride, 1°66; 
bismuth trichloride, 2°14—1°‘78, D=3°860—0°00232(¢ — 250); bis- 
muth tribromide, 1°76—2°0, D=4°598 — 0°0026(¢ — 250). 

Although the temperature-coefficient is generally less than the 
normal value, it is in all cases much greater than the average value 
obtained for molten inorganic salts. The difference is to be 
ascribed to the smaller contrast in the electrochemical character 
of the components and the absence of ionisation. 

When the surface tensions of the chlorides or the bromides at 
the same temperature are compared, it is found that the surface 
tension increases with the atomic weight of the positive element. 
This is the reverse of what was previously found in comparing the 
haloids of the alkali metals. 

For the same positive element, the surface tension increases with 
the atomic weight of the halogen, which is again the reverse of 
the behaviour shown by the alkali metal haloids. H. M. D. 


The Temperature-coefficients of the Free Molecular 
Surface Energy of Liquids between - 80° and 1650°. XVII. 
The Relations between the Molecular Cohesion of Liquids 
at their Melting- and Boiling-points and their Absolute 
Melting- and Boiling-temperatures Respectively. F. M. 
JaEGER (Proc. K. Akad. Wetensch. Amsterdam, 1916, 19, 
405—414).—According to Walden (compare A., 1909, ii, 122), 
the value of Ma*/7 for non-associated substances is equal to 1156 
at the boiling point and 3°65 at the melting point. The material 
accumulated by the author has been applied in the further investi- 
gation of these empirical formule. The substances concerned are 
divided into four groups, the first of which contains 121 com- 
pounds, and includes all the substances for which the relation 
holds approximately so far as the boiling point is concerned. The 
mean value of K,=Ma®*,/7,, is 1:12 and of Kn=Ma®n/Tm is 3°38. 
The mean value of the constant at the melting point is thus three 
times that at the boiling point. 

The second group contains sixteen organic compounds, for which 
XK, has an appreciably smaller value, and the third group fourteen 
compounds, for which X, is either much greater than 1°12, or, as 
in the case of certain glycerides, for which K,, is very large in 
comparison with the normal value. The fourth group includes 
forty-eight inorganic compounds and metallic salts, and the 
abnormally small values of X,, for the latter show that the 
empirical relation does not apply at all to molten salts. The 
halogen compounds of the elements of the nitrogen group 
approximate much more closely to the requirements of the empirical 
formule. H. M. D. 
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New Classification of the Processes of Adsorption and 
Importance of the Theory of Adsorption for Various 
Branches of Natural Science ; Adsorption of Solutions by 
Porous Substances. M. A. Rakuzin (J. Jtuss. Phys. Chem. Soc., 
1916, 48, 90—94).—From the cases of adsorption which have been 
previously studied, principally by the author and his collaborators, 
the following classification of different types of adsorption is 
deduced. 

I. Reversible adsorption: (4) Partial adsorption: (a) adsorp- 
tion without separation, most of the adsorptions as yet known 
being of this type; (b) separative or fractionating adsorption, as 
yet unknown. (B) Exhaustive adsorption: (a) adsorption with- 
out separation, possible examples of this existing; (0) separa- 
tive or fractionating adsorption, the adsorption of the solid 
paraffins of petroleum by floridin (A., 1915, i, 489) being of this 
type. 

II. Irreversible adsorption: (4) Partial adsorption: (a) adsorp- 
tion without separation, examples of which are (1) dyeing with 
fast dyes, and (2) adsorption of casein from solutions in borax 
solution by means of aluminium hydroxide; (4) separative or 
fractionating adsorption, as yet unknown. (#) Exhaustive adsorp- 
tion: (a) adsorption without separation, examples of this being 
(1) adsorption of pepsin from aqueous solution by means of 
aluminium hydroxide, (2) adsorption of agelatin, and (3) of 
B-gelatin by the same adsorbent; (/) separative or fractionating 
adsorption, examples of which are (1) adsorption of egg-albumin 
from aqueous solution by aluminium hydroxide, (2) adsorption of 
the peptone of egg-albumin from aqueous solution by the same 
adsorbent, (3) probably the adsorption of toxins from different 
serums, the anti-toxins remaining in solution (compare Zunz, 
Zeitsch. Immunitatsf., 1913, 19, 326), and (4) adsorption of iodide 
of starch by aluminium hydroxide. 

In a discussion on the practical aspects of adsorptive processes, 
attention is directed (1) to the removal of the solid paraffins from 
petroleum, which is thus more easily transported through pipes 
during the winter, and (2) to the successful application of Bolus 
alba to the treatment of cholera on the Serbian front during the 
Balkan War of 1913. T. H. P. 


Behaviour of Ferric Oxide and Hydroxide towards 
Aqueous Solutions of Hen’s Egg-albumin. M. A. Rakuzin 
(J. Russ. Phys. Chem. Soc., 1916, 48, 95)—Whereas dry 
aluminium hydroxide is an excellent adsorbent, and the adsorptive 
capacity of dry alumina is only three to four times less than that 
of the hydroxide, neither ferric hydroxide nor oxide exerts any 
adsorptive action when immersed for twenty-four hours in an 
aqueous solution of hen’s egg-albumin. Since the albumins are 
adsorbed more readily than other substances, it may be concluded 
that the latter will not be adsorbed by ferric hydroxide or oxide. 

T. H. P. 
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Aluminium Oxide and Hydroxide as Adsorbents and 
their Behaviour towards Aqueous Solutions of Hen’s Egg- 
albumin. M. A. Raxkuzin and (Mute.) Ex. Maks. Braupo (J. Russ, 
Phys. Chem. Soc., 1916, 48, 95—97. Compare A., 1915, i, 1015; 
1916, i, 90).—Only when chemically pure does aluminium hydr- 
oxide exert its full adsorptive power on aqueous solutions of the 
albumin of hen’s eggs. Commercial precipitated alumina is 
applicable as an adsorbent only when dried to constant weight in 
a steam oven, such aluminium hydroxide then giving identical 
results in the hands of different investigators. The adsorptive 
power is diminished by the presence of moisture. Aluminium 
oxide exerts only a feeble adsorptive action on albumin solutions. 
The above conclusions appear to hold also for solutions of other 
substances than albumin. as Eee Bs 


Limiting Concentrations in the Adsorption of Aqueous 
Solutions of Hen’s Egg-albumin by Aluminium Hydroxide ; 
Stoicheiometry of Processes of Adsorption. M. A. Raxkuzin, 
G. D. Frirer, and M. A. Biocn (J. Russ. Phys. Chem. Soc., 1916, 
48, 99—105. Compare A., 1915, i, 1015).—The authors have 
studied the adsorption at the ordinary temperature of hen’s egg- 
albumin from aqueous solutions of different concentrations by 
means of aluminium hydroxide, the amount of the latter used 
being in each case 10% of the weight of the solution. The results 
obtained show that, when the concentration of the aipbumin in the 
solution is equal to or greater than 9%, no adsorption by aluminium 
hydroxide takes place. The curve connecting the proportion of 
total albumin adsorbed with the initial concentration of the solu- 
tion is approximately logarithmic, marked divergence occurring 
only as the curve approaches the concentration axis. The marked 
diminution of the adsorption in the latter region is probably 
related to the increased internal friction of the solution, which 
renders difficult the penetration of the molecules of the adsorbed 
substance into the ultramicroscopic capillaries of the adsorbing 
particles. 

Quantitative and exhaustive adsorption occurs only when the 
quantity of adsorbent is sufficient and its quality suitable ; further 
increase in the quantity is then useless. Between the quantities 
of adsorbent and adsorbed substance (albumin, paraffin, etc.), the 
existence of a stoicheiometrical relation is therefore assumed. 
Such relation is regarded as based on the concentration equation 
of Ostwald and Freundlich, the quantity of substance adsorbed 
being inversely proportional to the initial concentration. The 
results are considered in relation to Freundlich’s formula, 
«/m=Be,'/P, where m is the quantity of adsorbent, c, the equil- 
ibrium concentration, and B and 1/p constants depending on the 
temperature and on the nature of the substance; the values of 
these constants in the present case are found to be 0°075 and 0°178 
respectively. For concentrations of the albumin up to about 6%, 
the calculated and experimental values of x/m are in satisfactory 
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agreement, but for higher concentrations the deviations are very 
considerable. tT. H. P. 


The Dissociation Equilibrium of Nitrosyl Chloride, 
2NO+Cl,—2NOCI. II. Replacement of the Chemical Con- 
stants by Integration Constants calculated from the 
Molecular Dimensions. Max Traurz and Ctiaus Frimepricn 
Hincxk (Zeitsch, anorg. Chem., 1916, 97, 127—138. Compare A., 
1916, ii, 304, and following abstract)——-The formerly accepted 
figures for the heat change in this dissociation are criticised, and 
it is shown that the value should be about 18,000 cal. instead of 
28,800, the integration constant becoming zero instead of 4°9. 
Values almost identical with these are obtained from the authors’ 
measurements. The equation for the equilibrium then becomes 
log K = —3680/7'+1-5log 7. The diameter of the intermediate 
molecule, probably NOCI,, is calculated to be 11°6 x 10-8 em. 


C. H. D. 


The Dissociation Equilibrium of Nitrosyl Chloride, 
2NO+Cl, —2NOCI. Maz Travurz and Litt Wacnennerm (Zeitsch. 
anorg. Chem., 1916, 97, 241—-284. Compare preceding abstract). 
—The former determinations of Trautz and Hinck gave good 
agreement with theory for the range of temperature 560—590° 
abs., but not below that range. Using the same apparatus as 
before, the velocity of dissociation at 7=273 and 434 has been 
determined. The equilibrium has also been determined at tempera- 
tures below 7'=500, using the same apparatus. The measurements 
show that complete union to form NOC] takes place, but that there 
is a small further contraction, possibly due to formation of 
(NO),Cl. A new apparatus has been designed to admit successive 
small quantities of chlorine to nitric oxide, and similar experiments 
have been made in that manner. The heat of formation at 
T=290 has also been determined calorimetrically, the value 
Y= 16,841 cal. being obtained. The conclusions of the investiga- 
tion are stated in the preceding paper. C. H. D. 


The Dissociation of Phosphorus, and the Detonating Gas 
Cell in the Light of the New Theory of Gas Reactions and a 
New Interpretation of the Approximate Additivity of C,- 3R 
for Gases. Max Travutz (Zeitsch. anorg. Chem., 1916, 97, 
113—126. Compare ibid., 1916, 96, 1; Stock, Gibson, and Stamm, 
A., 1913, ii, 43).—The diameter of the P, molecule has been re- 
calculated, using Stock’s data, and the more probable value of 
20 x 10-8 cm. has been obtained. 

The usual data for the dissociation of steam lead to improbable 
values. Reasons are given for doubting the generally accepted 
values for the degree of dissociation and for the 7.M.F. of the 
detonating gas cell, higher values of both being probable. 

In applying the principle of additivity, the assumption is gener- 
ally made that each gas consists of only one kind of molecules. 
If, however, several ‘thermal isomerides’ are present, the heat of 
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isomerisation must be taken into account, and a small correcting 

term must be introduced. This correction is in most cases so 

small that satisfactory results are obtained without applying it. 
C. H. D. 


Diffusion in Liquids. Basi W. Crack (Proc. Physical Soc., 
London, 1916, 29, 49—57).—The results obtained in previous 
experiments (A., 1909, ii, 125; 1915, ii, 45) on the diffusion of 
sodium chloride, potassium chloride, and potassium nitrate in 
aqueous solution have been recalculated by the introduction of a 
correction suggested by Griffiths. 

A new method is also described of calculating the coefficient of 
diffusion at any specified concentration from the experimental data. 
It is said that this gives more certain results than those obtained 
by the methods previously employed. H. M. D. 


Influence of Pressure on Solubility. Herrserr F. Sit 
(J. Amer. Chem. Soc., 1916, 38, 2632—2643).—By means of a 
pressure apparatus, which allows of samples being removed with- 
out lowering the pressure, the author has determined the solubility 
of sodium chloride and barium hydroxide in water at 25° under 
various pressures. A full description of the pressure apparatus 
is given. The following solubility values are given for sodium 
chloride at 25° per 100 grams of solution, 26°44 at 1 kilo. pressure, 
26°58 at 250 kilos., 26°72 at 500 kilos., and 26°82 at 750 kilos. 
pressure. In the case of barium hydroxide, the values are 8°304 
at 1 megobar, 8°779 at 245 megobars, and 9°366 at 490 megobars 
pressure. The heat of solution at the saturation point is extra- 
polated to 51°2 cal. for the octahydrate of barium hydroxide. This 
value is got from the experimentally found heat changes observed 
in bringing a 54% saturated solution to 64% and a 64% solution 
to 74% respectively. Both values were obtained by using the 
Richards adiabatic calorimeter. The specific volume change per 
gram of dissolved substance was experimentally determined by a 
dilatometric method, and found to be 0°0508. Finally, the 
temperature-coefficient of the solubility was calculated to 0°288%. 
The whole of the data for evaluation of the equation 

T (Po Py)(%2— 04) | (tg -— 4) =Q 
is thus obtained for barium hydroxide. It is shown that the left- 
hand side of the equation has the value 2°16 x 10°, whilst the right- 
hand side has the value 2°14 x 10°. J. F. 8S. 


Effect of Salts on the Solubility of Other Salts. VIIIv. 
The Solubility Relations of a Very Soluble Bi-univalent 
Salt. Wintiam D. Harkins and Harry M. Parne (J. Amer. Chem. 
Soc., 1916, 38, 2709—2714. Compare A., 1912, ii, 28).—The 
solubility of strontium chloride in water and in solutions of 
strontium nitrate, sodium nitrate, nitric acid, hydrochloric acid, 
hydrobromic acid, hydriodic acid, potassium iodide, potassium 
chloride, cupric chloride, and potassium nitrate of various concen- 
trations have been determined at 25°. The densities of all solu- 
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tions have also been recorded. Strontium chloride dissolves in 
water to the extent of 557°6 grams in 1000 grams of water, and 
the solution has a density D? 1°4015. Strontium nitrate in- 
creases the solubility to 558°5 grams with 0°1372 equivalent, and 
then decreases it to 551°4 grams with 3°318 equivs. per 1000 grams 
of water. Sodium nitrate increases the solubility to 584°8 grams 
with 3'553 equivs., and then decreases it to 542°6 grams with 
6°856 equivs. per litre. Nitric acid has very little influence on 
the solubility, whereas hydrochloric acid strongly depresses the 
solubility to 42°09 grams with 9°205 equivs. per 1000 grams. 
The other substances examined all depress the solubility of stron- 
tium chloride appreciably, but not to anything like the extent 
that hydrochloric acid does. The solubility curve for hydrobromic 
acid lies above that for hydriodic acid, and hydrochloric acid, on 
account of its common ion effect, gives a curve which lies much 
below either. Just as hydrochloric acid depresses the solubility 
more than hydrobromic acid, so potassium chloride is more effective 
in lowering the solubility than potassium iodide. The curves for 
sodium nitrate and nitric acid have the same relative positions as 
potassium iodide and hydriodic acid and potassium chloride and 
hydrochloric acid. In all these cases, the solubility of strontium 
chloride is less in the acid than in the corresponding salt solution. 


J. F. 8. 


Effect of Salts on the Solubility of Other Salts. VIII). 
Solubility Relations of some Extremely Soluble Salts. 
Witiiam D. Harkins and W. Tupor Pearce (J. Amer. Chem. 
Soc., 1916, 38, 2714—2717. Compare preceding abstract).—The 
solubility of strontium bromide in solutions of strontium nitrate, 
and of potassium ferrocyanide in sodium ferrocyanide solutions, 
and sodium ferrocyanide in potassium ferrocyanide solutions of 
various concentrations, have been determined at 25°. Strontium 
bromide dissolves in water to the extent of 1066°1 grams per 1000 
grams of water at 25°, and the solution has a density D? =1°7002. 
The following values have been obtained for the solubility of 
strontium chloride in grams per 1000 grams of water in solutions 
of the following molecular concentrations of strontium nitrate, 
and the solutions have the appended densities : 


Solubility SrBr,... 1066-2 1066-95 1067-42 1068-54 1068-9 1069-17 1073-97 
Cone. Sr(NO.,), ... 0-0000 0-0360 0-07216 0-14568 0-3066 0-61124 1-8610 
Ie cansscvceserconees 1-7002 — 1-70325 1-72844 1-73766 1-74866 1-77368 


Potassium ferrocyanide dissolves in water at 25° to the extent of 
247°96 grams per 1000 grams of water, and the solution has a 
density D? =1°'09081. The solubility decreases in sodium ferro- 
cyanide solution until the concentration of the latter reaches 
0°12306 mol., after which it continuously increases. Sodium ferro- 
cyanide dissolves in water at 25° to the extent of 207°25 grams 
per 21000 grams of water, and the solution has a density 
D? =1°0595. The solubility continuously increases in potassium 
ferrocyanide solution with increasing concentration up to 291°40 
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grams per 1000 grams of water with 1:0578 mols. of potassium 
ferrocyanide. J. F.S. 


Ionisation and Solubility Relations of Salts of Higher 
Types. IV. Intermediate Ions in Solutions of Unibivalent 
Salts, and of Lanthanum [Iodate, a Ter-univalent Salt. 
WituiamM D. Harkins and W. Tupor Pearce (J. Amer. Chem. 
Soc., 1916, 38, 2679—2709. Compare A., 1912, ii, 27, 28, and pre- 
ceding abstracts).—A theoretical discussion is entered into on the 
influence of salts of various types on the solubility of a salt 
of multi-ion type, both on the basis that intermediate ions 
exist and also that they do not exist. To examine the case 
experimentally, the solubility of lanthanum iodate, alone 
and in the presence of lanthanum nitrate, potassium iodate, 
sodium iodate, sodium nitrate, and lanthanum ammonium 
nitrate of various concentrations has been determined at 25°. 
The electrical conductivity and the density of the solutions 
have also been determined at the same temperature. It is shown 
that at 25° lanthanum iodate dissolves to the extent of 0°6841 gram 
per litre, and the solution has a density Df 0°998251. In the 
presence of lanthanum nitrate, the solubility falls continuously 
with increasing concentration of lanthanum nitrate to a minimum, 
which is 0°5194 gram per litre with 10°0 millimols. of nitrate, 
after which it rises to 0°7431 with 200°52 millimols, of the nitrate. 
In the case of potassium iodate, the solubility falls continuously 
and reaches the value 0°37388 gram per litre with 1°9828 millimols. 
Sodium iodate depresses the solubility even more, the value 0°0973 
gram per litre being obtained with 6°7989 millimols per litre. 
Sodium nitrate increases the solubility to 3°030 grams per litre 
with 3200 millimols. Lanthanum ammonium nitrate also effects 
a large increase in the solubility. A series of electrical con- 
ductivity determinations of all the solutions investigated has also 
been made. Calculations of the constituents of the mixtures of 
the solutions were made, and curves drawn to show the changes in 
the solubility products and concentrations of the non-ionised part 
with changes in the total ion concentration. In these calculations, 
intermediate ions are assumed to be non-existent. It was found 
that the apparent concentration of the non-ionised part is affected 
normally by the addition of non-common ion salts; it is affected 
abnormally by the presence of salts having a common univalent 
ion in that it gives an extraordinary depression, and it is affected 
even more abnormally by the addition of salts having a common 
tervalent ion, giving a rapid rise in the apparent solubility. These 
abnormalities disappear if intermediate ions are assumed to be 
present. J. F. S. 


Neutral Salt Action on Acid Solubilities. Wiuitrtiam Rotanp 
Henverson and Hue Storr Taytor (7. Physical Chem., 1916, 
20, 663—679).—The solubility of calcium oxalate in 0°5V-solutions 
of hydrochloric, trichloroacetic, and chloroacetic acids in presence of 
varying quantities of the corresponding potassium salts has been 
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measured at 25°. Similar measurements were made with calcium 
tartrate and 0°5N-solutions of chloroacetic and acetic acids. 

The results show that the salt effect varies according to the 
strength of the acid, and in general increases with the concentra- 
tion of the salt. The salt produces an increase in the solubility 
in the case of hydrochloric acid, a slight decrease when trichloro- 
acetic acid is used as solvent, and a very marked decrease in the 
case of chloroacetic acid. The reduction of the solvent action is 
still greater when acetic acid is used, but the salt effect in this 
case appears to reach a maximum at about 0°1N-salt concentration. 

The addition of potassium nitrate to hydrochloric acid has very 
nearly the same effect as the addition of potassium chloride, and a 
very large positive effect is obtained when potassium chloride is 
added to the acetic acid solution. 

The observed salt effects are compared with those which have 
been found in the investigation of acid catalysis. The comparison 
shows that there is some correspondence between the two effects, 
but that this is by no means complete. H. M. D. 


The Interpretation of the Rontgenograms and Rontgen 
Spectra of Crystals. A. Smrvs and F. E. C. Scurrrer (Proc. K. 
Akad. Wetensch. Amsterdam, 1916, 19, 432—438)—The authors 
criticise the crystal models which have been devised for various 
substances on the basis of X-ray spectroscopic observations. It is 
pointed out that this method of analysis only gives the distances 
between the centres of the constituent atoms, and affords no in- 
formation relative to the actual spaces between the atoms. It is 
very probable that the distances between the molecules are smaller 
than the molecular diameter, and it follows that the distance 
between atoms which belong to different molecules will not be 
much greater than the distance between atoms in the same mole- 
cule. In spite of this approximate equality, the authors contend 
that the crystal models ought to differentiate between those atoms 
which are chemically combined in the same molecule and those 
which are constituents of different molecules. The view that 
chemical attraction is localised in centres, the number of which is 
determined by the valency of the atom, is not easily reconciled 
with configurations which make no distinction between atoms of 
the same and atoms of different molecules. 

A model representing the structure of sodium chloride has been 
devised in which the valency relations characteristic of the chemical 
compound are taken into account. This differs from the model 
put forward by Bragg, but it is claimed that it is equally in agree- 
ment with the X-ray data. For the details of the space-lattice 
arrangement the original must be consulted. H. M. D. 


Crystals as Molecular Compounds. II. Pavut Preirrer 
(Zeitsch. anorg. Chem., 1916, 97, 161—174. Compare A., 1916, 
ii, 228).—The diamond is, so far, the only crystal the structure 
of which as revealed by the X-rays accords exactly with the valency 
of the atom. In this case, the valency and co-ordination numbers 
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are the same. Zinc blende has a very similar structure, but each 
zinc atom is now symmetrically surrounded by four sulphur atoms, 
and each sulphur atom by four zinc atoms, as represented by the 
symbol [Zn8,] or [SZn,]. The radicle, (RS,), actually occurs in 
many thio-salts. That both positive and negative radicles may 
occur in molecular compounds is shown by the existence of such 
compounds as [NR,][AuCl,]. Zine blende may therefore be 
regarded as a polymolecular double sulphide, built up according to 
the rules of co-ordination. In sodium chloride, the co-ordination 
number is six, and the atoms are placed at alternate cube angles. 
In accordance with this, all molecular compounds in which the 
central atom has the co-ordination number six exhibit octahedral 
grouping. 

Fluorite closely resembles blende. Each fluorine atom is sym- 
metrically placed in regard to four calcium atoms, and each 
calcium atom in regard to eight fluorine atoms. The co-ordination 
number four corresponds with the general properties of fluorine, 
whilst the number eight for calcium agrees with the formule of 
such compounds as [Ca(NHg),]Clo. 

Copper and silver have a face-centred cubic lattice, so that each 
atom stands in similar relation to twelve other atoms, indicating 
the co-ordination number twelve. Intermetallic compounds may 
be regarded as molecular compounds, and it is noteworthy that the 
amalgams contain compounds KHgj>., RbH gy, SrHgy., and BaHgy., 
the number 12 being independent of the valency. 

The co-ordination centres may be groups of atoms instead of 
single atoms. The crystalline structure of anhydrite may be 
derived from that of sodium chloride by replacing the elementary 
cube by the rhomb, and then substituting calcium atoms for sodium 
and SO, groups for chlorine. The complex radicles are then 
[Ca(SO,),] and [(SO,)Cag], the group SO, taking the place of a 
single atom. This replacement of a halogen atom by a bivalent 
negative group is known in the complex cobalt and platinum salts, 
such as [Co(NH;),Cl]X,. and [Co(NH,),(SO,)|X. The grouping 
about atomic radicles as co-ordination centres in place of single 
atoms may be expected to give less symmetrical structures than 
in the case of central atoms, and this accords with the fact that 
anhydrite is not regiflar, but rhombic. The co-ordination valencies 
of the SO, group are therefore not of equal value. In pyrites, the 
symmetry is like that of sodium chloride, the groups being 
[Fe(S,),] and [(S,)Fe,]. Pyrite is thus to be regarded as a per- 
sulphide. 

The co-ordination number of both the calcium and the CO, 
radicle in calcite is six. C. H. D. 


Mixed Crystals, (Mg,Zn)SO,,7H,0. C. Viora (Atti R. 
Acead. Iincei, 1916, [v], 25, ii, 285—299. Compare this vol., 
ii, 80).—A crystallographic study has been made of heptahydrated 
zinc and magnesium sulphates, and of their mixed crystals. From 
the manner in which these crystals undergo alteration in a dry 
atmosphere, and from the appearance of certain vicinal faces in 
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the mixed crystals and not in the crystals of the pure components, 
the conclusion is drawn that the mixed crystals, (Mg,Zn)SO,+ 
7H,O, are constituted of alternate very thin layers of MgSO,+ 
7H,O and ZnSO,+7H,0, yielding a homogeneous and continuous 
complex. Mixed crystals are therefore homogeneous mechanical 
mixtures, and not physical mixtures like van’t Hoff’s solid solu- 
tions. Such a conclusion is not contradicted by considerations 
based either on the total and free energy or on the modern views 
of crystal structure. T. H. P. 


Emulsions and Suspensions with Molten Metals. H. W. 
Giutetr (J. Physical Chem., 1916, 20, 729—733).—Attention is 
directed to problems of colloidal chemistry in connexion with 
molten metals and alloys, and to the importance of these in the 
metal industries. H. M. D. 


Gibbs’s Phase Rule. Carto Viora (Atti R. Accad. Lincet, 
1916, [v], 25, ii, 245—251).—The author discusses the various 
definitions which have been suggested for phases, and points out 
that the essential character on which complete agreement exists 
is that of homogeneity, a break in this indicating passage from 
one phase to another. As regards homogeneity, however, doubt 
may occur, since the boundary between homogeneity and hetero- 
geneity must be determined experimentally, and, consequently, 
depends on the methods of observation available. 

Since, therefore, homogeneity is an arbitrary and indefinable 
character, and use cannot be made of the idea of mechanical 
separability in the definition of phases, the only remaining 
character is the principle of energy. If, then, a homogeneous 
complex is dissolvable with consumption of work, and can resume 
its original condition with evolution of work, it assumes the 
character of a phase. Thus a solution (solid or liquid) is a phase, 
since the solute cannot. be separated from the solvent without 
expenditure of work, and cannot again enter into solution without 
yielding the same amount of work. The same may be said of 
homogeneous mechanical mixtures when the very fine hetero- 
geneous particles composing them are not separable without a 
sufficient expenditure of work. In order to separate two very 
fine particles in intimate contact, the surface and the surface 
tension, and hence also the energy. are increased. For this reason 
a conglomerate or a dissolved mechanical mixture, the hetero- 
geneous components of which have the whole of their contour in 
contact with the solvent, is not a phase. The properties of the 
triclinic felspars are in accord with those of either a solid solution 
or a homogeneous mechanical mixture, and these minerals are to 
be regarded as phases. 

The fundamental conditions on which the phase rule is based 
are examined, and it is shown that this rule is applicable to the 
equilibrium of homogeneous mechanical mixtures considered as 
phases in contact with other phases, provided that they are 
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reversible in any transformation occurring within the existence of 


the system. 
The case of mixed crystals of heptahydrated zinc and magnesium 
sulphates is considered later (this vol., ii, 79). =. oe F 


The Equilibrium Solid-Liquid-Gas in Binary Systems 
which present Mixed Crystals. III. H. R. Kruyr and 
W. D. Hetpermann (Proc. K. Akad. Wetensch. Amsterdam, 1916, 
19, 439—447. Compare A., 1910, ii, 195, 837).—The conditions 
regulating the co-existence of solid, liquid, and gas phases in the 
system iodine-bromine have been determined by tensimetric 
observations on various mixtures. The pressure-temperature curve 
shows a maximum at 23° and a sharp minimum at 44°, whilst 
the existence of a further maximum at about 100° is indicated. 
In this system, the compound IBr is formed, and this compound 
is probably miscible in all proportions with both the components. 
The pressure-temperature curve with two maxima and an inter- 
mediate minimum is supposed to be characteristic of systems in 
which the components form a series of mixed crystals and a com- 
pound which is also miscible with the components. H. M. D. 


Equilibrium of the Binary Mixture, Phenol-Aniline, 
near the Distectic Point. V. Voano (J. Russ. Phys. Chem. 
Soc., 1916, 48, 76—84).—Lidbury (A., 1902, ii, 242) found that 
the maximum melting point for this system is shown by the mix- 
ture containing 49 mols. % of aniline, and not 50 mols. % of aniline, 
which would correspond with the pure aniline phenolate. The 
author finds, on repeated determination of the solidifying point of 
one and the same mixture, that this temperature sometimes remains 
constant within the limits of experimental accuracy and sometimes 
undergoes a distinct change. Thus the mixture containing 49°95 
mols. % of aniline gave successively the solidifying points 30°580°, 
30°578°, 30°580°, and 30°520°. It is found, further, that in the 
neighbourhood of the distectic point there are two distinct curves 
for this system, the maxima corresponding (1) with 50 mols. % of 
aniline, and (2) with 49°1 mols. % of aniline. The causes of this 
result are regarded as (1) the slow decomposition of the aniline 
phenolate on fusion, and (2) the tendency of the phenolate, de- 
posited from the solutions with excess of phenol, to form solid 
solutions. z. H. P. 


Rate of Hydrolysis of Potassium Cyanide in Aqueous 
Solution. Jan ZawipzKi and Tapgusz Mirczynskxi (Chem. Zentr., 
1916, ii, 730; from Kosmos (Lemberg), 1914, 38, 1366—1375).— 
The authors have studied the kinetics of the auto-hydrolysis of 
potassium cyanide in aqueous solution at 100°, 110°, and 120°, and 
are led to the following conclusions: (1) in dilute aqueous solution 
(0°25—2°0 molar), the reaction KCN+2H,O=H-CO,K+NHzg is 
of the first order; (2) the temperature-coefficient is normal, the 
values being about 2°26 at 100—110° and about 2°06 at 110—120°; 
(3) the presence of an excess of the products of the reaction 
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(NH; and HCO,K), as well as of other salts and bases, has no 
appreciable effect on the rate of hydrolysis; (4) organic acids have 
a feeble, accelerating action; (5) alcohols, particularly glycerol, 
have a much more pronounced, accelerating action, which appears 
to depend on intermediate and side reactions. H. W. 


The Kinetics of an Enzymatic Hydrolysis of Glycylglycine. 
Kart Gustav Dernsy (Compt. rend. Lab. Carlsberg, 1916, 11, 
263—295).—A quantitative study of the hydrolysis of glycylglycine 
by ereptase under varying conditions. The enzymatic decomposi- 
tion of glycylglycine in an alkaline solution causes a diminution 
in the concentration of the hydrogen ions, the diminution becoming 
greater as the reaction proceeds. Glycylglycine has a greater dis- 
sociation constant (K,) than glycine itself. The values found 
were: for glycine, Kg=1°05x10-", K,=1°7x10-"; for glycyl- 
glycine, Kg=3°3x10-9, K,=0°95x10-". The ereptase may be 
regarded as an amphoteric electrolyte, and its activity is notably 
influenced by variations in the hydrogen ion concentration of the 
medium. So long as this concentration remains constant and the 
optimum point is not passed, the scission of glycylglycine by means 
of ereptase isa unimolecular reaction, provided that the concen- 
tration of the enzyme with respect to the substance to be hydro- 
lysed is sufficiently great for autolysis of the enzyme to be neglected. 
The dipeptide appears to exert a protective action on the enzyme, 
and thus the autolysis depends on the concentration of the 
dipeptide. Neither the products of hydrolysis nor the ions K’, 
Na’, Cl’, Br’, F’, SO,’, or NO,! in dilute solutions exert any 
influence on the velocity of the reaction. The ion ClO,’ tends to 
check the enzyme action, and the ion (CN)’ acts as a strong 
poison. W. G. 


Chemical Dynamics of Autocatalytic Processes. I. 
Kinetic Theory of Autocatalysis and its Experimental 
Examination. Jan Zawipzk1 (Chem. Zentr., 1916, ii, 717—718 ; 
from Anzeiger Akad. Wiss. Krakau, [A], 1915, 275—318; A bhand. 
Akad. Wiss. Krakau, [A], 1916, 55, 54—100).—The author dis- 
cusses the development of the knowledge of autocatalytic pheno- 
mena, the discovery of chemical acceleration, the conception of 
autocatalysis, and of Ostwald’s theory of molecular-kinetic auto- 
catalytic action. The more recent experimental investigations on 
the velocity of autocatalytic reactions in homogeneous and hetero- 
geneous systems and the autocatalytic character of biochemical 
processes are also described. The results of these investigations 
confirm, and to some extent extend, Ostwald’s theory of auto- 
catalytic acceleration. 

A systematic analysis of the available investigations leads the 
author to the conclusion that the cases of autocatalytic accelera- 
tion which have been studied up to the present may be divided 
into two chief classes: I. Instances of simple autocatalysis in which 
the velocity of reaction may be expressed by the equations: 
(1) dz/dt=k,a™(a—z)", and (2) dz/dt=k,(a—zx)"/2™. II. In- 
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stances of compound autocatalysis for which the mathematical 
expressions are (3) dz/dt=[k,+k,(a—x)"|(a—2z)", and (4) dz/dt= 
[k,+k.2”](a—x)", where (a—xz)=the concentration of the react- 
ing substance at a definite period, «=the concentration of the 
reaction product, k,=the velocity-coefficient of autocatalytic 
acceleration, and k,=velocity-coefficient of catalytic acceleration. 


H. W. 


Chemical Dynamics of Autocatalytic Processes. II. Rate 
of Isomerisation of Triethyl Phosphite. Jan Zawipzk1 and 
WitHetm Sraronxa (Chem. Zentr., 1916, ii, 718—719; from 
Anzeiger Akad. Wiss. Krakau, [A], 1915, 319—386; Abhandl. 
Akad, Wiss. Krakau, [A], 1916, 55, 101—167. Compare preceding 
abstract).—According to Arbusov (A., 1910, i, 802), the isomerisa- 
tion of triethyl phosphite under the catalytic influence of ethyl 
iodide occurs in accordance with the equations 


EtI + P(OEt), —> “}>P(OEt), and 


BS pc(ORt)s _, Bt P(OFt), + Rt. 
The authors have investigated the rates of these reactions at 95° 
and 85° by the dilatometric method, and find that the ethyl phos- 
phinite produces an autocatalytic effect on the process. The reac- 
tion therefore presents an example of compound autocatalysis, and 
the velocity is expressed by the equation dz/dt=(k, + k,x)(a— 72). 

Further study of the reaction has shown that the ethyl phos- 
phinite only exercises an accelerating effect in the presence of ethyl 
iodide. The catalytic acceleration due to ethyl iodide and the 
autocatalytic action of the phosphinic ester are therefore closely 
connected, and the velocity of the isomerisation processes finds its 
quantitative expression in the following equation: 

dz/dt=b/a.k(1+n'z/a)(1—2z), 

in which a=the original concentration of the ester, /=the concen- 
tration of the catalyst, 2/=the proportion of isomerised ester, and 
n!=a/0°2a+0°185b. The values calculated from the second equa- 
tion are in exact agreement with the experimental results, and the 
kinetic deductions derived from it can be quantitatively established. 
The process is therefore the first example of compound, coupled 
autocatalysis. A normal figure, 2°168, has been found for the 
temperature-coefficient of the velocity constants, k. 

Preliminary experiments in different organic solvents have shown 
that the kinetic mechanism of the reaction varies with the chemical 
nature of the medium. [In certain indifferent solvents, such as 
toluene, ethylene dibromide, propyl alcohol, and nitrobenzene, the 
reaction appears to be of the first order. In chemically active 
media, such as ethyl or methyl sulphate, on the other hand, reac- 
tion also occurs between the ethyl phosphite and the solvent. 

Autocatalytic acceleration was not observed in any of the solvents 
so far investigated, the connexion between catalyst and auto- 
catalyst thus appearing to be broken by the solvent. H. W. 
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Chemical Dynamics of Autocatalytic Processes, IV. 
Rate of Hydrolysis of Potassium Methyl Sulphate. Jan 
Zawipzki and Janusz ZayKkowski (Chem. Zentr., 1916, ii, 719— 
720; from Anzeiger Akad. Wiss. Krakau, [A], 1916, 75—158. 
Compare preceding abstracts).—The authors have investigated the 
rate of hydrolysis of potassium methyl sulphate in aqueous solution 
which, at 105—115°, occurs in accordance with the equation 
MeKSO,+ H,O=MeOH+KHSO,. Since the velocity of the reac- 
tion is accelerated by the potassium hydrogen sulphate which is 
formed, the reaction presents a typical instance of simple auto- 
catalysis. The accelerating action of potassium hydrogen sulphate 
is actually due to the hydrogen ions formed by dissociation of the 
HSO,’ ions, and since the latter is a very weak acid, the concen- 
tration of the hydrogen ions is approximately proportional to the 
square root of the concentration of the potassium hydrogen 
sulphate at any given instant. The course of the reaction can 
therefore be expressed by the differential equation dz!/dt= 
ky Ja. «'(1—z2'), where a=initial concentration of potassium 
methyl sulphate and «’=the proportion which has undergone 
change after an interval of time, t. 

The values deduced from the above equation are in complete 
harmony with the results of experiments on the hydrolysis of pure 
potassium methyl sulphate at various initial concentrations at 
105° and 115°, whilst they also agree satisfactorily with the experi- 
mental results obtained in the presence of an excess of the pro- 
ducts of the reaction (MeOH or KHSO,) or of neutral potassium 
salts (KCl and KNO,). The following regularities are apparent: 
(1) addition of methyl alcohol exercises a slight retarding effect on 
the rate of hydrolysis of the ester salt; (2) neutral salts have a 
feebly accelerating action; (3) normal potassium sulphate has a 
powerful retarding action, since the dissociation equilibrium, 
HSO,’ — H’+SO0,/’, is displaced towards the left side. This action 
of potassium sulphate is approximately proportional to the cube 
root of its concentration. 

Strong mineral acids (HCl and H.,SO,) have a very marked, 
accelerating action on the rate of hydrolysis of potassium methyl 
sulphate, which, in this case, is mathematically expressed by the 
equation dz! /dt=k,/B(m+2')(1—z'), where B=b/a, the relation- 
ship of the concentration of the added acid to the initial concen- 
tration of the ester salt, m=8-+af?/s, and s is the dissociation 
constant of the hydrosulphate ion. Weak acids, such as 
formic and acetic acids, slightly increase the initial rate of hydro- 
lysis, and subsequently have a slight retarding effect. The salts 
of these weak acids, and also the free bases (KOH), completely 
alter the kinetic mechanism of the change. In their presence, the 
hydrolysis of potassium methyl sulphate commenced fairly rapidly ; 
a transitory period of equilibrium then occurred, after which the 
action became complete in autocatalytic time. 

The temperature-coefficient of the velocity constants of the 
hydrolysis of potassium methyl sulphate in the interval of tempera- 
ture, 105—115°, is 2°75. H. W. 
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A General Twin Series of Varieties of Atoms. A. VAN 
pEN Broek (Physikal. Zeitsch., 1916, 17, 579—581).—An attempt 
to show the existence of relations between the different kinds of 
atoms, which involves the assumption that the ordinary elements 
are in many cases mixtures of chemically similar, but not identical, 
varieties of atoms. H. M. D. 


Inorganic Chemistry. 


Preparation of Hydrogen from Formates and from 
Carbon Monoxide. G. Gianoni (Ann. Chim. Applicata, 1916, 
6, 256—257).—Polemical against Levi and Piva (A., 1916, ii, 525). 

Tt. HP. 


The Oxy-Ammonia Flame. D. L. Hammick (Chem. News, 
1916, 114, 285. Compare Hodgkinson and Lowndes, A., 1888, 
1244).—When an oxy-ammonia flame is obtained in an ordinary 
blowpipe burner, the characteristic peach-coloured flame is obtained 
with a small supply of oxygen. On increasing the pressure of 
oxygen, a livid-white central cone surrounded by a pale peach- 
coloured luminescent sheath is produced. If the flame is allowed 
to play on water or ice, nitrates and nitrites can be easily detected 
in solution. W. G. 


The Action of Nitric Oxide on Metallic Peroxides 
Suspended in Water. Barun Cnanpra Durr and Surya 
Narayan Sen (J. Proc. Asiatic Soc. Bengal, 1914, [N.8.], 10, 
287—291).—When nitric oxide is passed into a suspension of lead 
peroxide in water, a mixture of lead nitrite and nitrate is formed 
(compare Sabatier and Senderens, A., 1892, 1151, 1271), the nitrate 
being formed by the oxidation of a portion of the nitrite by the 
excess of lead peroxide. With barium peroxide in water, nitric 
oxide yields only barium nitrite. W. G. 


The Molecular Weight of Ortho- and Pyro-phosphoric 
Acid. D. Batarerr (Zeitsch. anorg. Chem., 1916, 97, 139—142. 
Compare A., 1915, ii, 446; this vol., ii, 23).—Orthophosphoric 
acid is partly converted into the pyro-acid when kept in a desic- 
cator over phosphoric oxide, or even over sulphuric acid. Ortho- 
phosphoric acid has the simple molecular weight in sulphuric acid 
solution, and if the free acid had the same constitution, it might be 
expected that the pyro-acid would also be formed on dissolving 
in sulphuric acid, but this is not the case. Ethyl and methyl 
orthophosphates have vapour densities corresponding approximately 
with the simple formule. The pyrophosphoric acid molecule is 
probably simple. C. H. D. 
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Silicon and its Position in the Thermoelectric Series. II. 
Franz Fiscner and Ernst Barrwinpd (Zeitsch. anorg. Chem., 
1916, 97, 56—72. Compare A., 1913, ii, 550)—-The difference 
between the positive and negative varieties of silicon has been 
attributed to the presence of oxygen in the former. Attempts 
have now been made to confirm this by analysis. Total silicon is 
estimated by the fusion method and free silicon by measuring 
the hydrogen evolved on treatment with potassium hydroxide. It 
is necessary to grind very finely, and this grinding causes an 
oxidation of a part of the silicon. The same effect is obtained 
when a mortar of silicon is used instead of agate. Finely ground 
silicon oxidises to a notable extent at 210°, so that the oxidation 
during grinding may be caused by local rise of temperature, aided 
by the continual formation of fresh surfaces. It has not been 
found possible to estimate accurately the percentage of oxygen in 
silicon, even when the substance is dissolved in fused potassium 
hydroxide in a silver flask, without previous grinding. 

The sign of the thermoelectric effect is quite independent of the 
iron content. The effect is also not due to the presence of 
aluminium in the positive variety. It is considered that oxygen 
in solid solution and in very small quantity is responsible for the 
change of sign. C. H. D. 


Oxidation of Carbon by Air at Low Temperatures in 
Presence of Iron and Other Metals. A. P. Linov (Reprint. 
pp. 11. Charkov, 1916; from 7. Soe. Chem. Ind., 1916, 35, 1260). 
—Experiments have been made on the oxidation of finely divided 
carbon in the air at low temperatures in the presence of lead, 
nickel, iron, and other metals. Charcoal activated with lead does 
not lose its activity for a very long time, whereas that activated 
with nickel or iron loses it rapidly, probably because the metal, 
precipitated on the surface of the charcoal, becomes converted into 
its higher oxide. The density of the gas giving a precipitate with 
barium hydroxide solution, and obtained by the oxidation of 
carbon activated by means of lead, is always less than that obtained 
from carbon activated with nickel or iron, and is, on the average, 
very near to the density of oxan. H.W. 


Combination of Carbon and Nitrogen at the Ordinary 
Temperature. A. P. Linov ([eprint. pp. 4. Charkov, 1916; 
from J. Soc. Chem. Ind., 1916, 35, 1260).—In presence of catalytic 
iron, the first action of air (free from carbon dioxide) on carbon 
in the cold consists in the gasification of the solid carbon, with 
formation of the simplest nitrogen—carbon compounds, namely, 
active a- and inert B-monocyanogen. The oxygen of the air does 
not take part in the initial stage of the process; this result agrees 
with those of the author’s earlier experiments with pure oxygen 
in the cold, which showed that, under such conditions, carbon does 
not undergo the slightest gasification. In the second phase of the 
process, the a-monocyanogen is oxidised to the stable a-oxan, OCN, 
and possibly to peroxan, O,CN, H. W. 
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Carbon Dioxide from Natural Limestones. A. P. Lipov 
(Reprint, pp. 35. Charkov, 1916; from J. Soc. Chem. Ind., 1916, 
35, 1260)—-A number of samples of calespar, aragonite, friable 
limestones, such as chalk, dense limestones, such as marble, etc., 
have been decomposed with acid and the density of the evolved 
gas measured. Variable results were obtained, the values for the 
gas from calcite being exceptionally low. In explanation of this 
phenomenon, it is suggested that many limestones contain a more 
or less considerable proportion of a-oxan, OCN, in addition to the 
combined carbon dioxide; owing to its ease of formation, a-oxan 
may be widely distributed. H. W. 


Separation of Sodium and Potassium Salts. Spar 
Cuemicat Co. (U.S. Pat., 1194465; from J. Soc. Chem. Ind., 1916, 
35, 1261).—To a solution containing, for example, sodium sulphate 
(90 parts) and potassium sulphate (10 parts), sodium chloride is 
added in equimolecular proportion to the potassium salt, and the 
liquid is evaporated until sufficient sodium sulphate has separated 
to leave an amount of potassium chloride in solution equal to 
40% of the total dissolved salts. The mother liquor is then treated 
with sodium nitrate (in amount equimolecular to the potassium 
chloride), and the solution is evaporated, whereby sodium chloride 
and sulphate separate from the hot liquid; these are used for the 
treatment of a new batch of the mixed sulphates. The potassium 
nitrate left in the mother liquor is crystallised, leaving sodium 
chloride and nitrate and about 15% of potassium nitrate in solu- 
tion; it is separated, redissolved in water, added to the original 
solution of mixed sulphates (so that equimolecular proportions of 
sodium sulphate and potassium nitrate are present), and, on 
evaporating, potassium sulphate separates, which is removed and 
washed with hot water. The wash water, containing chiefly sodium 
nitrate, together with the mother liquor from the potassium nitrate 
crystallisation, is added to the solution containing 40% of potassium 
chloride instead of fresh sodium nitrate. The reagents are thus 
used repeatedly, the only materials separated being sodium sulphate 
from the first evaporation and potassium sulphate from the last. 

H. W. 


The Double Salts Formed by Sodium and Potassium 
Carbonates. J. W. Bain and C. E. Ontver (Trans. Roy. Soe. 
Canada, 1916, [iii], 10, 65—66).—The production of pure potassium 
carbonate from the ash of seaweeds, wood ashes, and the residues 
from sugar factories is rendered difficult by the formation of the 
double salt, K,CO,,Na,CO,,12H,O. According to dilatometric 
observations, this double salt decomposes at 35° in accordance with 
the equation 


3(K,CO;,Na.CO,,1 2H,0) = 2K,CO, + 
K,CO,,3Na,CO,,10H,0 + 26H,0. 


The new double salt thus formed appears to decompose at about 
130°. H. M. D. 
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The Dehydration of Sodium Hydrogen Phosphate. 
D. Batarerr (Zeitsch. anorg. Chem., 1916, 97, 147—148. Com- 
pare ibid., 1914, 88, 135).—Sodium hydrogen phosphate is 
dehydrated at 250°+2°, even in a very moist atmosphere. This 
is probably the melting point of the salt. By sealing the salt 
with water in a glass tube, the volumes being known, the relation 
between the vapour pressure and temperature may be determined. 
Fusion is not observed in this case, although pyrophosphate is 
formed. The salt may be partly dehydrated and converted into 
pyrophosphate by heating with sulphuryl chloride. C. H. D. 


Reduction of Silver Chloride and Lead Chloride. 
A. Gawatowski (Chem. Zentr., 1916, ii, 723; from Osterr. Chem. 
Zeit., 19, 150—151).—Precipitated silver chloride is reduced to 
metallic silver by means of zinc in a few days. AgNHg gives 
with zinc and mercury a silvery-grey, dendritic silver tree, whilst 
with zinc, copper, tin, and mercury it yields at first black, den- 
dritic deposits, which after a time become converted into silver- 
white dendrites. Scaly, crystalline leaflets of lead are formed by 
the reduction of aqueous lead chloride by zinc, whilst in the 
presence of ammonia the lead is precipitated in powdery, black 
microcrystals. If the deposit containing ammonia is acidified with 
dilute sulphuric acid, the odour of nitrous acid is observed, and 


lead is almost instantaneously precipitated in dendritic crystals. 
H. W. 


Silver Peroxynitrate. Mortimer J. Brown (J. Physicai Chem., 
1916, 20, 680—700).—When an aqueous solution of silver nitrate 
is electrolysed between insoluble electrodes, a black substance 
separates at the anode under certain conditions. This substance 
has been frequently examined, but its composition is still doubtful. 
It appears to be decomposed by the nitric acid in the solution as 
soon as the crystals are detached from the anode. 

In the further investigation of the compound, experiments have 
been made with an electrolytic apparatus which permits of an 
accurate measurement of the current yield. In this apparatus, the 
solution is continuously circulated through the decomposition cell, 
and the decomposing action of the nitric acid is avoided by neutral- 
ising the acid by the action of suspended silver carbonate. 

From experiments with 5% and 20% silver nitrate solutions and 
varying current strengths, the silver content of the anode deposit 
was found to vary between 79°03% and 79°82%, the average being 
79°37%. The ratio of the anode deposit to copper deposited in the 
same circuit varied from 2°69 to 2°98. 

These results agree with the formula 2Ag.0,,AgNO,, which 
requires 79°9% for the silver content and 2°97 for the coulometer 
ratio. This is one of the several compounds which have been sug- 
gested by the results of previous experiments. The small dis- 
crepancies between the calculated and observed silver contents and 
coulometer ratios are probably due to secondary disturbances. 


= 
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The current yield numbers show that 10 faradays are required 
for the deposition of 1 gram-molecular weight of the silver peroxy- 
nitrate. H. M. D. 


Plaster of Paris. L. A. Keane (J. Physical Chem., 1916, 20, 
701—723).—The literature relating to plaster of Paris has been 
examined, and some experiments are described which show that a 
dead-burned plaster may be transformed into a plaster which sets 
fairly rapidly with water by grinding so as to obtain particles of 
very small size. H. M. D. 


The Melting Point and Heat of Fusion of Glucinum. 
G. OESTERHELD (Zeitsch. anorg. Chem., 1916, 97, 1—6).—Glucinum, 
prepared electrolytically from sodium glucinum fluoride, is pressed 
into pastilles and fused in a magnesia tube in hydrogen. The 
product contains 99°5% Gl, the principal impurity being the 
carbide. Heating and cooling curves give the value 1278°+5° for 
the melting point. An approximate determination of the heat 
of fusion by comparing the duration of the arrests when equal 
volumes of gold and glucinum are cooled under similar conditions 
gives 277 cal. per gram, whilst Crompton’s rule, atomic weight x 
heat of fusion +absolute temperature of fusion=2, gives the value 
341. Glucinum has the largest heat of fusion of any metal, corre- 
sponding with its high melting point and low atomic weight. 

C. H. D. 


The Alloys of Glucinum with Aluminium, Copper, 
Silver, and Iron. G. Oxstrernetp (Zerlsch. anorg. Chem., 1916, 
97, 6—40).—Glucinum and aluminium are miscible in the liquid 
state and do not form a compound. The freezing-point curve has 
two branches, with a eutectic point at 644° and 4 atomic % Gl. 
Solid solutions are only formed at the glucinum end of the series 
up to 3 atomic %. The sections may be etched with dilute sodium 
hydroxide. For analysis, the quantity available being small and 
the separation difficult, it is advisable to dissolve in hydrochloric 
acid and measure the volume of hydrogen evolved, as glucinum 
gives off about twice as much as aluminium, equal weights being 
taken, and the composition may then be found by interpolation. 

It has not been found possible to alloy glucinum and magnesium, 
as the latter boils below the melting point of the former. It is 
not certain whether the metals are miscible or not. 

The alloys with copper are complicated. The freezing point of 
copper is first lowered, solid solutions being formed up to 10 atomic 
% Gl, and beyond this the liquidus and solidus, which are separated 
by a very small interval, have an unusual form, passing through 
a minimum and a point of inflexion. This B-solution breaks up at 
a lower temperature, there being a eutectoid point at 575° and 
31 atomic % Gl. There is a short ascending branch corresponding 
with the separation of a y-solution, and then the freezing-poixt 
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curve rises to a maximum at the composition CuGl,, beyond which 
it has not been possible to follow the alloys. The 6-solution con- 
tains from 70 atomic % Gl upwards. The transformation of B 
into a and y is confirmed by quenching experiments. The eutec- 
toid has a structure very like that of the pearlite of steel. The 
compound CuGl, is reddish-grey. The alloys may be dissolved in 
nitric acid for analysis, and the copper estimated by electrolysis. 

Silver and glucinum give a simple eutectiferous system, the 
eutectic point being at 878° and 16 atomic % Gl. Solid solutions 
are only formed to the extent of about 8 atomic % at the glucinum 
end of the series. A transformation point at 748° has been 
observed, and as pure glucinum is not allotropic, it is suggested 
that a compound may be formed. The alloys increase in hardness 
and diminish in ductility as the glucinum increases. 

The alloys with iron have been examined up to 21% Gl by 
weight. There is a eutectic point at 1155° and 38°4 atomic % Gl, 
the region of solid solutions extending to 29%. The B-a-trans- 
formation of iron is lowered by glucinum, becoming constant at 
650°. The compound, which may have the formula FeGl,, is 
darkened by sodium hydroxide. C. H. D. 


Action of Magnesium on Solutions of Potassium Chloride. 
Freperick H. German (J. Amer. Chem. Soc., 1916, 88, 
2594—2607).—The action of magnesium on water and solutions of 
potassium chloride has been examined in the following manner. 
The rate has been determined at which hydrogen is evolved from 
(a) distilled water, (b) conductivity water, and (c) solutions of 
potassium chloride of concentrations varying from NV to 0°1N, when 
strips of magnesium of uniform dimensions are immersed in them. 
It is shown that the rate of gas evolution is greatly increased by 
the presence of potassium chloride, but the increase is not pro- 
portional to the concentration of the solution. The potential 
difference between magnesium and solutions of potassium chloride 
has also been determined. The potential decreases with time in a 
given solution, and also decreases with decreasing concentration. 
The hydrogen-ion concentration, both in pure water and in solu- 
tions of potassium chloride in which magnesium is immersed, has 
also been determined. Finally, the concentration of potassium 
chloride in the solutions after the experiments was determined. 
The evidence obtained from the experiments has led to the con- 
clusion that the reaction between water and magnesium is to be 
represented by the equation Mg+2H,0=Mg(OH),+H., and that 
the presence of the dissolved salt merely accelerates the reaction 
catalytically. J. F. S. 


The Colour of Magnesium Pyrophosphate obtained by 
Calcining MgNH,PO,,6H,O. D. Batarerr (Zeitsch. anorg. Chem., 
1916, 97, 149—160)—The grey or black colour often seen in 
ignited magnesium pyrophosphate is attributed by S. Karaoglanoff 
(Jahrb. Univ. Sofia, 1910—11, 7) to traces of organic matter 
accidentally introduced during the precipitation and filtration, but 
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according to this author the coloration is only observed when the 
pyrophosphate has the dense form which results from incandescence 
during ignition. Reagents which remove the coloration do so by 
altering the texture of the precipitate, allowing oxygen to enter 
and oxidise the carbon. 

The colour depends on the water of crystallisation present. The 
moist, crystallised salt with 6H,O yields a snow-white residue on 
ignition, but if kept for some weeks over phosphoric oxide, it 
becomes grey when ignited. There is no appreciable difference of 
weight between the white and coloured residues, but the grey 
pyrophosphate is less readily soluble in hot dilute nitric acid than 
the white variety. The addition of filter-paper fibres to 
MgNH,PO,6H,O causes the precipitate to darken on ignition, 
but if moistened two or three times with water, the residue is 
white. Dark residues are often obtained even when asbestos is 
used for filtering. Secondary changes often occur in the pre- 
cipitation and ignition of the phosphate. The various methods of 
decolorising the residue give the same results if precautions are 
taken against loss. Moistening with water and adding a few 
crystals of ammonium nitrate removes the colour rapidly and 
completely. C. H. D. 


Atomic Weight of Lead of Radioactive Origin, ‘I'nkopor: 
W. Ricwarps and Cartes Wapsworts, 3rd (J. Amer. Chem. 
Soc., 1916, 38, 2613—2622. Compare A., 1914, ii, 653; 1916, 
ii, 250)—A further set of atomic-weight determinations of lead 
separated from radioactive minerals. Four sets of results have 
been obtained from material of different origins, and the following 
mean results obtained: ordinary lead, 207°18; radioactive lead 
(Colorado), 207°00; radioactive lead (Australia), 206°34; radio- 
active lead (obtained from bréggerite, Norway), 206°12; and radio- 
active lead (obtained from cleveite from Langesund, Norway), 
206°08. The most carefully selected sample gave the lowest result, 
and consequently the authors assume that the higher results 
obtained from other samples are due to accidental admixture of 
ordinary lead. As in previous work, no new lines were found 
either in the ultra-violet or visible spectrum of any of these 
samples. Hence the atom of lead may be supposed to have a dual 
structure. Each sample, except the ordinary lead, was radio- 
active, but the magnitude of the radioactivity seemed to bear no 
relation to the lowering of the atomic weight. J. F. 8. 


Some Reactions Involved in Secondary Copper Sulphide 
Enrichment. E. G. Zins, E. T. Atten, and H. E. Merwin 
(Economic Geology, 1916, 11, 407—503).—Copper sulphate solu- 
tions react with natural sulphides, a part of the copper being 
precipitated, this being the process which is concerned in the 
secondary enrichment of sulphide deposits. The minerals are used 
either in the form of lumps, so that the colour of the product may 
be determined, or more often in powder. In the latter case, thé 
powder is sifted through silk bolting cloth, only that part being 
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taken which passes through a cloth with 125 meshes to the linear 
inch and is retained by a 200 mesh. The finest flour, which 
adheres to the particles in sifting, is removed by washing with 
alcohol. The minerals after the experiment are examined micro- 
scopically and analysed. 

The reactions are carried out at the ordinary temperature in 
special glass containers in a shaking apparatus, and at higher 
temperatures in sealed tubes of Jena glass or silica, heated 
vertically in an oil-bath. When artificial sulphides are to be 
tested, they are prepared by precipitation and washing, and are 
dried and heated in hydrogen. 

Pyrites is altered to covellite and chalcocite with cupric sulphate 
solutions. Chalcopyrite and bornite undergo the same change, 
whilst pyrrhotite is altered to chalcopyrite, and probably to 
bornite. The order of stability is: chalcopyrite, covellite, chalco- 
cite, the last being the most stable of all, although even it is slowly 
altered, yielding metallic copper and sulphuric acid. The inter- 
mediate products, chalcopyrite and covellite, are most likely to be 
obtained when a large surface of the original sulphide is exposed 
to a dilute solution of cupric sulphate. Increased temperature 
accelerates the reactions without greatly altering their nature, but 
secondary reactions, such as the formation of cuprous sulphate and 
hydrolysis to hematite, are more marked at higher temperatures. 
Cuprous sulphate appears to accelerate the reactions. An increased 
concentration of sulphuric acid retards the above reactions. A 
reversal of the enrichment reactions has not been observed. Galena 
is more reactive than any other of the sulphides examined. The 
enrichment of galena, blende, pyrrhotite, and bornite is acceler- 
ated by the presence of sulphuric acid. C. H. D. 


Investigations at High Temperatures. X. Aluminium 
and Carbon. Orro Rurr and Ernst JEeLLineK (Zettsch. anorg. 
Chem., 1916, 97, 312—336)—Aluminium carbide prepared by 
heating the metal with carbon contains much nitride. Carbon, 
prepared by crushing the most strongly heated portions of a carbon 
resistance tube and boiling with hydrochloric acid, contains only 
0°08% of ash, and may be heated with aluminium in a carbon 
crucible in an atmosphere of hydrogen. After half an hour at 
2000°, the mass is compact and dark orange in colour. It contains 
some aluminium, or a carbide rich in aluminium. 

For analysis, the carbide is heated with 4N-sulphuric acid, and 
the evolved gases burnt in a copper oxide tube. The insoluble 
residue in the flask is collected on a Gooch filter, and dried at 
300° to remove sulphuric acid. It consists chiefly of carbon and 
alumina. The filtrate is used for the estimation of aluminium, 
iron, and silicon in one portion, another portion being taken for 
the estimation of nitrogen as ammonia. Small quantities of 
sulphur are estimated in a fresh quantity of carbide by the evolu- 
tion of hydrogen sulphide. The highest content of aluminium 
scarbide, Al,C,, in the product is 83%, with 6°7% of nitride, the 
‘remainder including insoluble matter, iron, silicon, and aluminium. 
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The highest proportion of methane in the gas evolved with hydro- 
chloric acid is 97°5%, the remainder being hydrogen, but as much 
as 19°2% of hydrogen has been obtained. 

Aluminium carbide partly melts, forming aluminium and 
graphite, a little above 2200°. The proportion of carbon in the 
vapour increases with the pressure and with the temperature. 
The analyses are made by the method employed for other carbides, 
the loss of weight of the solid components being determined (Ruff 
and Bormann, A., 1915, ii, 461). The impurities are allowed for 
in the calculation. Aluminium carbide is more stable in the form 
of vapour than any of the other carbides examined (manganese, 
cobalt, iron, and nickel). Cc. H. D 


The Solubility of Aluminium Hydroxide in Solutions 
of Ammonia and Ammonium Salts. E. H. Arcuipatp and 
Y. Hapasian (7rans. Roy. Soc. Canada, 1916, [iii], 10, 69—70).— 
The solubility of aluminium hydroxide in ammonia increases at 
first with the strength of the ammonia solution, reaches a maxi- 
mum, and then decreases, These relations are supposed to be con- 
nected with the formation of a more crystalline modification of 
aluminium hydroxide in contact with the concentrated ammonia. 
In presence of ammonium chloride or nitrate, the solubility of the 
hydroxide is considerably decreased. The addition of potassium 
nitrate increases the solubility to a marked extent. H. M. D. 


Oxidation-reduction Reactions without the Addition of 
Acid. III. Ferrous Chloride and Potassium Perman- 
ganate. A New Method for the Preparation of Colloidal 
Hydrated Ferric Oxide. Marks Nerpie and Jonn N. CromsBiz 
(J. Amer. Chem. Soc., 1916, $38, 2607—2613. Compare A., 1916, 
ii, 603).—Solutions of ferrous chloride and ferrous sulphate have 
been titrated with solutions of potassium permanganate without 
the addition of acid. It is shown that the stoicheiometric rela- 
tionships are the same as in the oxidation in the presence of acid. 
In the oxidation of ferrous chloride, it is shown that the collateral 
oxidation of the chloride ion is practically avoided by adding the 
permanganate gradually and stirring the solution vigorously. The 
products of reaction with ferrous chloride are the chlorides of 
potassium, manganese, and ferric iron, together with colloidal 
hydrated ferric oxide, whilst with ferrous sulphate the correspond- 
ing sulphates are formed, and also hydrated ferric oxide, which is 
precipitated by the sulphion. One gram-equivalent of potassium 
permanganate dissolved in about 600 c.c. of water was slowly 
added to 1 gram-equivalent of ferrous chloride dissolved in a litre 
of water, and the resulting clear, deep brownish-red solution diluted 
to 2 litres. This solution remained perfectly clear for several 
weeks, then gradually became more and more turbid, until finally 
a suspension separated. Until the latter stage is reached, 
dialysis yields a perfectly clear, brownish-red sol of hydrated ferric 
oxide. After the suspension has settled, dialysis gives a hydrated 
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ferric oxide sol which is slightly turbid in reflected light, but per- 
fectly clear in transmitted light. J. F.S. 


The Hydrolysis of Iron Ammonium Alum. WILLIAM 
Norman (T., 1916, 109, 1331—1339).—The precipitate which 
separates from solutions of ferric ammonium alum on keeping is 
found to have the composition 2Fe,0;,SO;. The colours of iron 
alum solutions alone and in the presence of sulphuric acid, 
ammonium sulphate, sucrose, potassium chloride, and alcohol have 
been measured by means of a Duboscq colorimeter, and are shown 
to be in agreement with the supposition that the colour is due to 
the presence of a soluble form of the basic sulphate of the com- 
position given above. 

The white precipitate obtained on adding concentrated sulphuric 
acid to a solution of iron ammonium alum is found to be the 
anhydrous alum. The densities and apparent molecular solution 
volumes of iron ammonium alum solutions of varying concentra- 
tions at 32°5° have been determined. = & 2: 


Cobaltammines. I. Various Ionisation Types as De- 
termined by the Freezing Point Lowering in Aqueous 
Solution, together with Conductivity Measurements. 
Witiiam D. Harkins, R. E. Hatt, and W. A. Roserts (/. Amer. 
Chem. Soc., 1916, 38, 2643—2658).—The authors have prepared 
the following cobalt derivatives and have measured the conductivity 
and lowering of the freezing point of solutions of these salts: 
hexamminecobalt chloride, nitropentamminecobalt chloride, 
chloropentamminecobalt chloride, dinitrotetramminecobalt chloride, 
dinitrotetramminecobalt nitrate, cobalttrinitrotriammine, potass- 
ium tetranitrodiamminecobaltate, ammonium tetranitrodi- 
amminecobaltate, and sodium cobaltic nitrite. The freezing point 
determinations were made in fairly dilute solutions, and the 
temperature changes measured by means of a fifty-junction differ- 
ential thermo-element of copper and constantan wire. In each 
case the freezing point lowerings are compared with those of salts 
of similar and known ionic type. It is shown that hexammine- 
cobalt chloride, [Co(NH;),Cl,], is of the same type as lanthanum 
nitrate—tetraionic; nitropentamminecobalt chloride, 

[NO,(NH;),CoCl,], 
and chloropentamminecobalt chloride, [ClCo(NHs);Cl,], are 
similar to cobalt chloride, tri-ionic in character ; dinitrotetrammine- 
cobalt chloride and nitrate, [(NO,),Co(NH,),Cl], are similar to 
sodium iodate—di-ionic salts; trinitrotriamminecobalt is non-ionic. 
Potassium tetranitrodiamminecobaltate, [(NO,),Co(NH,).K], and 
ammonium tetranitrodiamminecobaltate, [(NO,),Co(NHs).N Hy], 
are like potassium iodate, and evidently di-ionic; sodium cobaltic 
nitrite, [(NO,),CoNag], is tetraionic. The degree of ionisation and 
the ratio At/N is calculated for each concentration in each case. 
The electrical conductivity of the above-mentioned compounds, as 
well as that of magnesium sulphate, have been determined at 0° 
and 25° for a number of concentrations, and the degree of ionisa- 
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tion calculated. The results show that the type of each salt is that 
assumed for it by Werner, but the freezing-point measurements 
do not agree well with those of Werner. There is a large dis- 
crepancy, except in the case of trinitrotriamminecobalt, between 
the present results and those of Petersen (A., 1897, ii, 302; 1902, 
ii, 126), often amounting to as much as 100%. For these dis- 
crepancies the authors are unable to offer any explanation. 


J. F. 8: 


The Occlusion of Iron by the Ammonium Phospho- 
Molybdate Precipitate. E. H. Arcuisatp and H. B, Kercan 
(Trans. Roy. Soc. Canada, 1916, [iii], 10, 67—-68).—The factors 
which influence the occlusion of iron by ammonium phospho- 
molybdate have been examined. In the case of dilute solutions, 
the amount of occluded iron is independent of the quantity of 
iron in the solution, but in more concentrated solutions it increases 
with the quantity of dissolved iron. For solutions of the same iron 
concentration, the quantity of occluded iron increases somewhat 
more rapidly than the concentration of the phosphoric acid. The 
dilution of the solution has no appreciable influence on the amount 
of occluded iron when the quantities of iron and phosphoric acid 
remain the same. 

The iron is occluded at the time of precipitation, and is not 
removed by washing. It is suggested that a definite chemical com- 
pound is formed. ms. M. D. 


Investigations at High Temperatures. IX. The 
Preparation of Articles of Zirconia. Orro Rurr and Gerore 
LauscHke (Zeitsch. anorg. Chem., 1916, 97, 73—112. Compare 
A., 1914, ii, 474).—The fusibility of mixtures of zirconia with other 
oxides has been determined, using a carbon tube furnace, the 
atmosphere of the furnace being under a low pressure. Zirconia 
containing 98°73% ZrO,, the remainder being silica and iron oxide, 
melts at 2563°+10°, the temperature of the previous shrinking 
operation being without influence. Thoria has not been melted 
in the reducing atmosphere of this furnace, the oxide cracking and 
giving off fumes at 2450° without fusion. Glucina, alumina, 
yttria, and thoria are suitable for addition to zirconia, causing 
little volatilisation, whilst magnesia causes fuming and silica lowers 
the melting point excessively. 

For the preparation of crucibles, the addition of 1% of alumina 
is recommended for use at 2000°, or 1% of thoria at 2200°, and 
from 1 to 3% of yttria at 2400°. The addition of larger quantities 
increases the porosity and has no advantage. Both the porosity 
and the contraction vary with the temperature of firing. Magnesia 
and glucina reduce the porosity. 

Pure zirconia is readily soluble in hydrofluoric acid at 25°. 
Zirconium and thorium may be separated in this way, the oxide 
of the latter remaining insoluble. Details for the preparation and 
separation of thorium and zirconium fluorides are given. 


C. H. D. 
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Ammoniacal Derivatives of Platinous Nitrite. Lo 
ALEXANDROVITSCH TsCHUGAEV and STANISLAV STANISLAVOVITSCH 
Kixtinovic (T., 1916, 109, 1286—1295).—-Compounds correspond- 
ing with the general formula Pt2NH;X, or Pt2AX, (A=amine) 
are formed by the action of ammonia or of amines on 
complex salts of the type [PtX,]M., but hitherto it has not been 
ascertained if they have in all cases the same cis-configuration. 
This question, and, more generally, the study of the ammonia 
compound of platinous nitrite, have now been taken up by the 
authors. 

The addition of ammonia to a cold solution of potassium platino- 
nitrite gives a precipitate of very fine and nearly colourless crystals 
of the formula [(NO,),Pt(NH3).]._ Comparison of the physical 
properties of this substance with those of the known isomeric com- 
pounds shows that it consists of cis-dinitrodiamminoplatinum. Its 
constitution was further proved by showing that the compound 
cis-[Cl,Pt(NH3)o| is produced on boiling with concentrated hydro- 
chloric acid, and this can be further reduced to cis-[Cl,Pt(NHs)o] 
by means of oxalic acid. The cis- and trans-dinitrodiammino- 
platinum differ from each other in that the former, on treatment 
with potassium hydrogen oxalate, readily gives the yellow complex 
salt, K,[ Pt(NO,),(C,0,)], from which the salt, 

[Pt4NH,|[Pt(NO,),(C,0,)], 
- obtained as orange-yellow needles by precipitation with Reiset’s 

ase I. 

Both cis- and trans-dinitrodiamminoplatinum dissolve in dilute 
aqueous ammonia on heating, and from the solution potassium 
platinochloride precipitates nitrotriamminoplatinous __platino- 
chloride, [NO,Pt(NH;).],PtCl,, as small, flesh-coloured, glistening 
plates. The corresponding nitrite, [NO,Pt(NH;).|NO,, can also be 
obtained, from which, by appropriate reactions, the platinobromide, 
[NO,Pt(NH3),],PtBr,, deep violet needles, and the platinonitrite, 
[NO,Pt(NH;)3|,Pt(NO,),, pale yellow needles, can be prepared. 
The nitrite readily loses one molecular proportion of ammonia, 
giving rise to frans-dinitrodiamminoplatinum. = & ©. 


Mineralogical Chemistry. 


Lorettoite, a New Mineral. Rocer C. Wetts and Esper 8S. 
Larsen (J. Washington Acad. Sci., 1916, 6, 669—672).—The new 
mineral occurs as honey-yellow, slabby masses at Loretto, Tennessee. 
It has an adamantine lustre and a bladed structure with a perfect 
cleavage along the blades. D 7°39 is perhaps low, owing to the 
presence of minute gas cavities, arranged along planes at right 
angles, which impart a cloudiness to the material. The substance 
is optically uniaxial and negative (w,,= 2-40, €,; = 2°37), and prob- 
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ably tetragonal. Hardness, 3; fusibility, 1. It is readily soluble 
in hot dilute nitric acid. Analysis by R. C. Wells of nearly pure 


material gave: 
Total, 
less O 
PbO. Cl P,O,. CaO. MgO. AlO,. ZnO. CO,. H,O. Insol. for Cl. 


93-98 3-98 O11 048 0-56 0-08 0-31 0-20 0-03 0-58 99-41 


A second determination of the chlorine gave 4°09%. A speci- 
men in the collection of the University of California, labelled as 
‘“massicot,” but of unknown locality, has D 7°65 and optical 
characters identical with those of lorettoite ; this contains chlorine, 
4'94%. These results approximate to the formula 6PbO,PbCly. 

L. J. 8. 


Cristobalite. Henry Le Cuarerizr (Compt. rend., 1916, 163, 


- 948—954).—The author has found crystals of cristobalite in a 


“ce 


mass of “quinquet,” used for making miner’s lamp glasses, in 
siliceous bricks from the dome of a glass furnace, and in the resi- 
dues from the manufacture of siliceous bricks which had been 
heated at 1700°. The formation is explained on the grounds that 
the quartz dissolves in the fused mass, in some cases at 800°, giving 
a saturated solution which, maintained at the same temperature 
for some days, deposits cristobalite, which is less soluble. In the 
same way, cristobalite may become converted into tridymite, but 
the process is much slower. The author does not agree with Fenner 
(compare A., 1913, ii, 133) that from 1480—1780° cristobalite is 
the stable form and not tridymite, as he failed to get any con- 
version of tridymite when it was heated at 1700° for some time. 


W. G. 


The Separation and Thermal Metamorphosis of the 
Zechstein Salts: -Bischofite, Kainite, and Blodite. 
M. Rozsa (Zettsch. anorg. Chem., 1916, 97, 41—55. Compare A., 
1916, ii, 257).—The view of Jiinecke, that carnallite has been 
formed by the fusion of a layer of bischofite, which has then pene- 
trated into the lower layers of hard salt and langbeinite, is un- 
tenable. Kieserite and carnallite must have been formed by the 
action of mother liquors rich in magnesium chloride on the solid 
salts during the drying process. The author’s previous conclusions 
are maintained. C. H. D. 


Analytical Chemistry. 


The Sulphonephthalein Series of Indicators and the 
Quinone-Phenolate Theory. H. A. Luss and 8S. F. Acree 
(J. Amer. Chem. Soc., 1916, 38, 2772-2784. Compare A., 1908, 
i, 423, 652, 653; 1909, i, 650).—The authors have examined a 
number of sulphonephthalein compounds prepared by Lubs and 
5*— 2 
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Clark (A., 1916, ii, 44, 570), and examined by White (Science, 42, 
101), determining in each case the ?, range and the number of 
molecules of alkali required per molecule of indicator to raise the 
P,, value sufficiently to give the intense colour change character- 
istic of each indicator. The sulphonephthaleins, having no negative 
groups in the phenol residues, give yellow or orange solutions, their 
colours and conductivities showing that they exist largely in the 
quinoidal form. They are ‘“‘self-indicators’’ requiring from 
0°85—0°98 mol. of alkali before the intense colour change due to 
the dibasic salt is observed. The monobasic sulphonic acid salt 
has practically the same colour as the almost completely ionised, 
free acid. The introduction of negative groups into the benzene— 
sulphonic acid residue increases the affinity constant of this group, 
but does not appreciably alter that of the phenol group. All these 
facts and the experimental data support the quinone—phenolate 
theory of Acree (/oc. cit.). The free sulphonephthaleins and their 
monobasic salts give absorption spectra containing a yellow band 
characteristic of the quinones. This disappears, and a deep red 
band appears when the dibasic salt is formed, indicating that the 
quinone group as such disappears, owing to the formation of a 
complex quinone—phenolate group. 

By substituting bromo-, nitro-, methyl, isopropyl, amino-, and 
other groups in the benzenesulphonic acid group, and in the 
phenol residue, it is possible to change the ionisation constants of 
the sulphonic acid and phenol groups, and hence prepare a series 


of indicators having a wide range of sensibility of hydrogen ions. 
W. G. 


Control of Water Supplies which have been Chlorinated. 
Le Roy (Ann. Falsif., 1916, 9, 339—345).—The iodide-starch reac- 
tion is the most sensitive of many reactions which have been pro- 
posed for the detection of active chlorine in water. The water to 
be tested should, however, be cooled to 10° or lower before the 
reagent is added; at this temperature, 0°00006 gram of chlorine 
per litre of water will give a reaction, whilst at 20°, 0°0001 gram 
of chlorine cannot be detected. A reagent which will detect as 
little as 0°00002 gram of chlorine per litre may be prepared by 
dissolving 1 gram of hexamethyltri-paminotriphenylmethane in 
10 e.c. of dilute hydrochloric acid (1:1), diluting the mixture to 
100 c.c., adding animal charcoal, and filtering it; this reagent, 
which gives a violet coloration with chlorine, is more sensitive at 
20° than at 10°, and is less affected by nitrites than is the iodide— 
starch solition. It does not give a coloration with hydrogen 
peroxide. A description is given of a colorimeter for use in the 
estimation of chlorine by means of this reagent. Ww. 2 ee 


Reactions for Distinguishing between Perchlorates, 
Periodates, Percarbonates, Persulphates, and Perborates. 
A. Monnter (Ann. Chim. anal., 1916, 21, 237—240).—The solu- 
tion to be tested should be free from heavy metals, vanadates, 
tungstates, molybdates, dichromates, and ferricyanides. Per- 
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borates and percarbonates.—The two salts give respectively the 
usual reactions for boric acid, carbon dioxide, and hydrogen per- 
oxide, and yield a blue coloration when their solution is treated 
with potassium dichromate and dilute sulphuric acid. If a per- 
borate solution is added in excess to a chrome alum solution, a 
greenish-yellow precipitate is produced ; when the mixture is shaken 
with the addition of ether and dilute sulphuric acid, the ether is 
coloured blue. Percarbonates and hydrogen peroxide do not give 
this reaction. Jodates and periodates——When a solution contain- 
ing these salts is treated with chloroform and titanium trichloride 
solution, a white precipitate forms and iodine is liberated, giving a 
violet solution in the chloroform; chlorates and perchlorates also 
liberate iodine from an iodide in the presence of titanium tri- 
chloride, but a white precipitate is not formed. Periodates can 
be distinguished from iodates by the silver nitrate reaction, and 
also by means of an alcoholic benzidine solution, with which the 
periodate gives a brown coloration. Chlorates and perchlorates.— 
A portion of the solution is treated with potassium bromide, 
chloroform, and titanium trichloride solution ; bromine is liberated 
in this test by chlorates, but not by perchlorates. The latter, when 
treated with methylene-blue solution, yield a violet-coloured pre- 
cipitate which detonates when heated on a platinum foil. To 
detect chlorates and perchlorates in the presence of iodates and 
periodates, the last two must be removed by means of silver 
nitrate, and the excess of silver by potassium bromide, before the 
tests are applied. Bromates may be detected in the presence of 
chlorates and iodates by treating the solution with manganous 
sulphate solution acidified with sulphuric acid; a violet coloration 
(manganic sulphate) is produced by bromates, but not by chlorates 
or iodates. Persulphates.—In the absence of iodides and per- 
chlorates, persulphates yield a red precipitate with methylene-blue 
solution. To identify a persulphate in the presence of a per- 
chlorate, an alcoholic benzidine solution is poured on the surface 
of the solution under examination; a blue precipitate appears at 


the junction of the two liquids if a persulphate is present. 
W. P. S. 


Estimation of Fluorine in Soluble Fluorides. J. G. 
Dinwippie (Amer, J. Sci., 1916, [iv], 42, 464—468).—A neutral 
solution of the fluoride is heated to boiling and powdered calcium 
sulphate is added; after one hour, the precipitate, consisting of 
calcium fluoride and calcium sulphate, is collected on a filter (a 
disk of filter-paper fitted into a perforated platinum crucible), 
washed with water saturated previously with calcium fluoride and 
calcium sulphate, and then washed into an ordinary platinum 
crucible. The water is evaporated, the disk of filter-paper is 
ignited, and the ash added to the crucible, and the contents of the 
latter are then heated at 300° for one hour and weighed. The 
residue is now sulphated, again heated at 300°, and re-weighed. 
The difference between the two weights is due to the replacement 
of 2 atoms of fluorine by the sulphuric acid radicle, and the 
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quantity of fluorine is found by calculation. The error of the 
method is about 0°1%. W. P. S. 


Estimation of Dissolved Oxygen by Winkler’s Method. 
G. Bruuns (Chem. Zeit., 1916, 40, 985—-987, 1011—1013. Com- 
pare A., 1916, ii, 49).—The alkali solution used in this method 
should consist of 1 part by weight of potassium hydroxide, 1 part 
of sodium hydroxide, and 4 parts of water. A stable thiosulphate 
solution for the final titration is obtained by adding a quantity of 
alkali sufficient to make the solution distinctly alkaline towards 
phenolphthalein. After the manganous sulphate has been added 
to the water and the precipitate allowed to settle, the greater part 
of the clear supernatant solution may be drawn off before the 
potassium iodide and hydrochloric acid are added; owing to the 
lower dilution thus produced, the results obtained are slightly 
higher than those found by the usual procedure. When potassium 
hydrogen carbonate is added to convert the manganous hydroxide 
into carbonate, the small bubbles of air which appear have no 
effect on the precipitate. , W. 2. &. 


Estimation of Sulphur in Iron and Steel. H. B. Putsirer 
(J. Ind. Eng. Chem., 1916, 8, 1115—1123).—A bibliography cover- 
ing 285 original articles relating to the estimation of sulphur in 
iron, etc., is given, and the methods are classified and briefly dis- 
cussed. Preference is given to the nitro-hydrochloric acid, the 
chlorie acid, and Bamber’s methods. Attention is directed to the 
influence of sulphur segregation and to the importance of obtaining 
a representative sample for the analysis. W. P. &. 


Folin and Denis’s Method for the Estimation of Nitrogen 
by Direct Nesslerisation, and its Application to Spinal 
Fluids. R. L. Kann (J. Biol. Chem, 1916, 28, 203-—209. 
Compare Folin and Denis, A., 1916, ii, 573).—The author finds 
that the turbidity sometimes produced in the final liquids for 
colorimetric comparison by this method may be avoided by filter- 
ing before the addition of the Nessler’s solution instead of after, 
as described in the original communication (/oc. cit.). H. W. B. 


Comparison of Methods for Estimating Nitrogen in Soils. 
W. L. Latrsnaw (J. Ind. Eng. Chem., 1916, 8, 1127).—The 
Gunning method, with the addition of a small quantity of copper 
wire during the digestion, yielded results which agreed with those 
found by the Kjeldahl method, and had the advantage that there 
was no “bumping” during the subsequent distillation of the 
ammonia. W. P. S. 


Estimate of Phosphoric Acid after Citrate Digestion. 
O. C. Smitn (J. Ind. Eng. Chem., 1916, 8, 1127—1128).—Two 
grams of the soil are washed on a filter with about 250 c.c. of 
water, the filter-paper and its contents are then transferred to a 
flask containing 100 c.c. of neutral ammonium citrate solution, the 
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mixture is heated at 60° for thirty minutes, then filtered, and the 
insoluble portion washed with water at 60° until free from citrate 
and soluble phosphates. The filter is now placed in a flask and 
heated with 10 c.c. of concentrated sulphuric acid and 50 c.c. of 
dilute nitric acid (1:1) until the nitric acid has been expelled; — 
2 c.c. of concentrated nitric acid are then added, and the heating 
continued until sulphuric acid fumes appear, at which point a 
further quantity of nitric acid is added, and the heating again 
continued. The treatment is repeated until the solution is colour- 
‘less, and the phosphoric acid is then estimated in the usual way. 
A clear solution is usually obtained within one hour by this method 
of oxidising the filter-papers, etc. W. P. &. 


The Acidimetric Estimation of Orthophosphoric Acid. 
D. Batarerr (Zeitsch. anorg. Chem., 1916, 9'7, 143—146).—Phos- 
phoric acid usually contains an appreciable quantity of carbon 
dioxide, from which it is freed in the control experiments by heat- 
ing for several hours in a gold vessel in a stream of purified air. 
It is then diluted with water free from carbon dioxide. 
Wagenaar’s method (A., 1911, ii, 931) gives satisfactory results if 
the lead nitrate is added at the Na,HPO, stage, but not other- 
wise. In Glaser’s method, the third hydrogen ion is titrated by 
adding calcium, strontium, or barium chloride after the solution 
has become neutral to phenolphthalein, and again titrating until 
a permanent red coloration is obtained. This only gives accurate 
results in the presence of an excess of strontium chloride. 

The following method is recommended. The dilute solution is 
first titrated until the red shade of methyl-orange disappears. The 
second ion is titrated until phenolphthalein becomes a clear red. 
The solution is then diluted with water free from carbon dioxide, 
and a neutral solution of silver nitrate is added. The titration is 
continued with lacmoid as an indicator. C. H. D. 


Estimation of Arsenic in Organic Compounds. Arrnur 
James Ewins (T., 1916, 109, 1355—1358).—The substance is 
decomposed by means of concentrated sulphuric acid, as in the 
Kjeldahl process, and the arsenious acid is estimated iodometric- 
ally. Trustworthy results are obtained with all but very volatile 
compounds, and the working details and a number of examples 
are quoted in the original. J.C. W. 


Estimation of Arsenic in Beer and in Dextrose. C. F. 
Muttetet (Ann. Falsif., 1916, 9, 326—330).—The Marsh appar- 
atus is recommended for the estimation of arsenic in beer after 
the organic substances in the latter have been destroyed by treat- 
ment with nitric acid, potassium permanganate, and sulphuric acid. 
An approximate and rapid estimation of the arsenic may be made 
by treating a portion of the oxidised beer with Bougault’s reagent. 
For the estimation of arsenic in commercial dextrose, a portion of 
the sample is dissolved in water and then oxidised, as in the case 
of beer, the resulting solution being tested in a Marsh apparatus, 
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Samples of dextrose intended for brewing purposes were examined, 
and many were found to contain from 100 to 400 mg. of arsenic 
per kilogram. A maximum limit of 4 mg. per kilogram has been 
fixed, in France, for the quantity of arsenic allowed in dextrose. 


W. P. S. 


A Boiling Method for the Estimation of Water-soluble 
Arsenic in Lead Arsenate. Gerorve P. Gray and A. W. 
Curistie (J. Ind. Eng. Chem., 1916, 8, 1109—1113).—A quantity 
of 0°5 gram of the lead arsenate is boiled for ten minutes with 
200 c.c. of water, the solution filtered, and the insoluble portion 
washed with hot water.. The filtrate is treated with 1 gram of 
potassium iodide and 4 c.c. of concentrated sulphuric acid, evapor- 
ated to about 40 c.c., then diluted to 200 c.c., and any coloration 
due to the presence of free iodine is discharged by the addition 
of N/20-thiosulphate solution. The mixture is then nearly 
neutralised by the addition of concentrated sodium hydroxide 
solution, using methyl-orange as indicator, an excess of sodium 
hydrogen carbonate is added, and the arsenious acid titrated with 
NV /20-iodine solution. The lead arsenate is not hydrolysed or dis- 
solved during the boiling with water, and the method is trust- 
worthy. w. #. & 


Apparatus for the Extraction of Sulphur from Arsenic 
Trisulphide Precipitates. Kari Neumann R. von Spaurarr 
(Chem. Zeit., 1916, 40, 981).—The Gooch crucible containing the 
precipitate is supported on a triangle placed in a beaker contain- 
ing a small quantity of carbon disulphide. A funnel, having a 
short stem which has been fused up, is fitted into the top of the 
beaker, and is filled with water. When the carbon disulphide in 
the beaker is heated, the vapour condenses on the outside of the 
funnel, and the liquid falls into the crucible, where it dissolves 
any free sulphur contained in the precipitate. Ae 5 


Estimation of Boron in Boron-Steel. ©. Ascuman, jun. 
(Chem. Zeit., 1916, 40, 960—961).—The boron is separated by 
distillation with methyl alcohol, the distillate is evaporated in the 
presence of ammonium phosphate, and the residue is ignited until 
all excess of phosphoric acid has been expelled and only boron 
phosphate remains. About 3 grams of the steel are dissolved in 
dilute sulphuric acid contained in a flask attached to a condenser ; 
a large excess of acid should be avoided. The ferrous sulphate 
solution is then oxidised by the addition of hydrogen peroxide, and 
the mixture is distilled nearly to dryness, the distillate being 
collected in a receiver containing 20 c.c. of water, 0°5 gram of 
ammonium carbonate, and a few drops of ammonia; this receiver 
is connected with a second, containing a small quantity of water. 
Ten c.c. of absolute, acetone-free methyl alcohol are then added to 
the contents of the distillation flask, and the distillation is con- 
tinued. The addition of methyl alcohol, followed by distillation, 
is repeated five times, and a slow current of air is drawn through 
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the apparatus for a few minutes between each distillation. Finally, 
air is drawn through the apparatus for thirty minutes, the con- 
tents of the receivers are then transferred to a weighed platinum 
basin containing 1 gram of ammonium phosphate, the mixture is 
evaporated to a syrupy consistence, and then heated at 1000° in 
an electric furnace until the residue of boron phosphate (BPO,) is 
constant in weight. W. P. S. 


The Oxidation of Coal. Gkrorces Cnarpy and Marcer 
Gopcuot (Compt. rend., 1916, 163, 745—-747).—When coal is 
heated at 100° for three hours, it loses in weight an amount equal 
to the loss in weight on drying the coal in a vacuum at the ordinary 
temperature, which is the moisture content of the coal. If the 
heating is continued for three months, there is an increase in 
weight, due to oxidation, equal to 3—5% of the original weight of 
the coal, there being at the same time a diminution of 3--13% in 
the calorific power. The content in ash and volatile substances is 
not appreciably modified by this prolonged oxidation. It is neces- 
sary therefore to make a direct determination of the calorific power 


of a coal to ascertain its value as a fuel. W. G. 


[Estimation of the| Total Carbon in Soil by Wet 
Combustion. C. J. Scnontensercer (J. Ind. Eng. Chem., 1916, 
8, 1126).—Slight modifications of a method proposed by Ames and 
Gaither (A., 1914, ii, 676) are recommended. A _ mixture of 
sulphuric and phosphoric acids with chromic acid is used for the 
oxidation, and the carbon dioxide formed is absorbed in barium 
hydroxide solution. The barium carbonate is titrated as described 
by Cain (A., 1914, ii, 577), or the excess of barium hydroxide is 
titrated according to Truog’s method (A., 1916, ii, 113). 

W. P. S. 


Apparatus for the Estimation of Rare Gases (Argon). 
Ap. Sreverts and Ricu. Branptr (Zeitsch. angew. Chem., 1916, 
29, 402—406).—An apparatus for the estimation of argon by 
means of metallic calcium is described, the method depending on 
the fact that calcium at 450° to 550° absorbs nitrogen and all other 
gases with the exception of those belonging to the argon group. 
The apparatus consists of a tube containing the metallic calcium 
and attached to a manometer; three-way taps are provided at the 
top of the two arms of the manometer, and connect with tubes for 
exhausting the apparatus, for admitting the gas, and for admitting 
air to one of the arms. About 5 grams of calcium are placed in 
the tube, the latter is placed horizontally in a small oven, heated 
at 450° to 550°, and the air is exhausted from the apparatus; the 
tube is then cooled, turned to a vertical position, and placed in a 
vessel containing cold water. The gas under examination is now 
admitted, the pressure noted, the calcium tube is again heated as 
before, and when the pressure no Icnger decreases (the absorption 
requires about one hour), the tube is cooled and the pressure again 
noted. If P was the original pressure and p the final pressure, 
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the gas under examination contains 100p/P% of rare gases by 
volume. If the gas contains a large proportion of carbon mon- 
oxide, carbon dioxide, methane, etc., it should be subjected to a 
preliminary purification, but when only air is present in addition 
to rare gases, the mixture may be treated directly. W. PF. &. 


Oxidimetric Estimation of Cuprous Oxide Precipitated 
during the Analysis of Sugar with Fehling’s Solution. 
J. Rotts (Chem. Zentr., 1916, ii, 693—694 ; from Zeitsch. Spiritus- 
industrie, 1916, 39, 272).—The process depends on the reaction 

Cu,0 + Fe,(SO,)3(NH,).SO, + H,SO, = 2CuSO, + 

FeSO,(NH,).SO, + FeSO, + H,0. 
The requisite solutions are obtained (1) by dissolving potassium 
permanganate (5 grams) in water and making the solution up to 
1 litre, the solution being standardised after a few days, and (2) 
by dissolving ferric ammonium alum (80 grams) in water (800 c.c.), 
filtration through glass wool, addition of concentrated sulphuric 
acid (50 c.c.), and of water sufficient to bring the volume of the 
solution to 1000 c.c. The sugar solution is treated in the usual 
manner with Fehling’s solution, and the clear liquor decanted 
through an Allihn filter tube; the precipitated cuprous oxide is 
washed with hot water, allowed to subside, and the liquid again 
filfered. The cuprous oxide is now dissolved by first slowly drawing 
50 c.c. of ferric ammonium alum solution through the filter, and 
then adding the filtrate to the main bulk of the cuprous oxide and 
heating to boiling, when the cuprous oxide dissolves completely. 
Potassium permanganate is then added to the boiling, bluish-green 


solution until a permanent brownish-green coloration is obtained. 
H. W. 


Oxalate-Iodide Process for Paris Green Analysis. C. A. 
Perers and L. E. Fretpine (J. Ind. Eng. Chem., 1916, 8, 1114— 
1115).—A method which yields trustworthy results consists in 
precipitating the copper as oxalate and titrating the oxalate with 
permanganate ; the filtrate from the copper oxalate precipitate is 
treated with an excess of sodium hydrogen carbonate, and the 
arsenic then titrated with iodine solution. The details of the 
method are as follows: 0°25 gram of the sample is boiled with 
50 c.c. of water and 1 c.c. of dilute sulphuric acid (1:10) until 
dissolved, 2 grams of solid oxalic acid are added to the hot solu- 
tion, and, after eighteen hours, the copper oxalate is collected on 
an asbestos filter and washed. The filter and precipitate are then 
transferred to a beaker, heated with 10 c.c. of sulphuric acid (1:1), 
and the solution is titrated with standardised permanganate 
solution. 2.8 


Estimation of Chromium in Ferrochrome. Wu4. 
Herwic (Chem. Zentr., 1916, ii, 693; from Stahl uw. Fisen, 1916, 
36, 646—650).—The volumetric estimation of chromium in ferro- 
chrome by means of potassium permanganate gives low results if 
the theoretical titer number for chromium as recorded in the text- 
books (0°310 instead of the empirical number 0°3165) is used, On 
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the other hand, accurate results are obtained by the sodium thio- 
sulphate and potassium dichromate methods. The following 
shortened sodium thiosulphate process gives results accurate to 
0°3%, and can be completed in an hour. The specimen is passed 
through a sieve of 2700 meshes to the sq. cm.; 0°5 gram of the 
product so prepared is fused in an iron crucible with sodium per- 
oxide (5—6 grams), gentle heating being used for about a minute 
until the metal has dissolved in the fused mass, after which it is 
heated, with gentle agitation, for two minutes with the full Bunsen 
burner. The somewhat cooled crucible is transferred to a beaker 
containing about 350 c.c. of water at 60—80°, the beaker immedi- 
ately covered with a clock-glass, and the water cautiously boiled 
for five minutes to decompose the sodium peroxide completely ; 
after being cooled, the solution is diluted to 500 c.c. and passed 
through a double filter. One minute after dilution of 100 c.c. of 
the filtrate to about 300 c.c. with water, and addition of potassium 
iodide (1 gram) and hydrochloric acid (D 1°124, 40 c.c.), the titra- 
tion is effected with sodium thiosulphate. 

Decomposition of ferrochrome by magnesium carbonate mixture 
is frequently incomplete. After being sieved, the specimen should 
be ground for two to three hours in an agate mortar, and the mix- 
ture must be heated for at least an hour with a powerful blow- 
pipe flame. The residue from the first operation must be once 
more, at least, similarly treated. H. W. 


The Physical Character of Precipitated Lead Molybdate 
and its Importance in the Estimation of Molybdenum and 
Lead. Harry B. Wetser (J. Physical Chem. 1916, 20, 
640—662).—The precipitation of lead molybdate has been examined 
with a view to its employment in the estimation of lead and 
molybdenum. 

The precipitate obtained by mixing solutions of ammonium 
heptamolybdate and lead acetate, or the lead salt of any weak 
acid, is bluish-white in colour, flocculent, and bulky, and in this 
form it is unsuitable for quantitative work. A precipitate of 
similar character is obtained when solutions of sodium molybdate 
and any soluble lead salt are mixed. On the other hand, the pre- 
cipitate obtained from solutions of ammonium heptamolybdate and 
the lead salt of any strong acid is more granular and much less 
bulky, and has a yellowish-white colour. A similar precipitate is 
thrown down with all lead salts if a little nitric acid or an excess 
of sodium or ammonium acetate is added to the solution of sodium 
or ammonium molybdate before precipitating. Since freshly pre- 
cipitated lead molybdate is freely soluble in nitric and other strong 
acids and slightly so in sodium and ammonium acetate solu- 
tions, the above-described results can be readily explained in terms 
of this solvent action. 

Lead molybdate tends to absorb ammonium molybdate from 
solution, and this effect is sufficiently pronounced in the case of 
the flocculent modification to cause a darkening of the precipitated 
salt when this is gently ignited. This is due to the decomposition 
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of the ammonium molybdate, which forms a blue oxide when 
heated at about 200°. 

In presence of an excess of ammonium molybdate, the lead salt 
yields a colloidal solution, from which, however, the lead molybdate 
is precipitated in presence of a little nitric acid. The coagula- 
tion of the negative colloid is attributed to the neutralisation of 
the negative charge by the adsorption of hydrogen ions. 

The above results indicate the conditions which are required for 
quantitative precipitation of lead molybdate, and detailed instruc- 
tions are given for the application of the method in the estimation 
of both lead and molybdenum. H. M. D. 


Electroanalysis of Tin without Platinum Electrodes. 
T. Batruecas (Anal. Fis. Quim., 1916, 14, 495—511).—An applica- 
tion of Guzman’s method with a copper cathode and a graphite 
anode to the estimation of stannous and stannic tin in salts and 
of the metal in alloys. Hydrochloric acid is employed as electro- 
lyte in the estimation of the salts, a mixture of this acid with 
tartaric acid in the separation of tin from zinc and from cadmium, 


and an ammoniacal tartrate solution in the separation of tin from 
silver. A. J. W. 


Microanalysis of Wine. Maximimian Ripper and Franz 
Wonack (Chem. Zentr., 1916, ii, 696—697; from Zeitsch. landw. 
Versuchs-Wesen. Osterr., 1916, 19, 372—-381).— Wohack’s method 
of estimating glycerol in wine (A., 1915, ii, 589) is critically dis- 
cussed, and has been modified. to render it suitable for micro- 
analysis. 0°5 C.c. of wine which has been evaporated to half its 
original volume and treated with barium acetate and tannin 
(100 c.c. of wine, 10 c.c. of barium acetate solution [10%], and as 
much tannin as can be placed on the point of a knife) is brought into 
the decomposition flask and treated with 1°5 c.c. of hydriodic acid 
(D 1°96). The decomposition vessel is a quartz or glass tube filled 
with platinised quartz or platinised asbestos, and is shielded from 
direct contact with the flame by asbestos paper and iron gauze. 
The rest of the process is the same as that previously described. 
The complete process, including evaporation of the wine, occupies 
one and a-half hours, and gives very accurate results with a mini- 
mum expenditure of time, labour, and cost. H. W. 


Estimation of Sugar in Blood. Cuxaries G. L. Worr and 
Watrer C. Batu (J. Roy. Army Med. Corps, 1916, 27, 691—703). 
—Criticism of Bang’s micro-method (compare A., 1907, ii, 136; 
1908, ii, 235, 739). Various modifications have been tried, and 
the following, using titanium trichloride, has been adopted (com- 
pare Knecht and Hibbert, A., 1903, ii, 509, and “New Reduction 
Methods in Volumetric Analysis,” pp. 46—47). 

The blood (0°1—0°2 gram) is absorbed and weighed in a brush 
of glass wool and aluminium wire, and is washed out twice with 
5 e.c. of 22% potassium chloride in V/125-hydrochloric acid. The 
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solution is filtered from glass fibres through asbestos or through 
a quantitative filter-paper, and the filtrate is heated with a few 
c.c. of a diluted Fehling’s solution (10 c.c. of each of the ordinary 
pair of solutions are mixed and diluted to 100 c.c.). The heating 
takes place in a 60 c.c. flask provided with a stout rubber tubing 
over the mouth, first over a naked flame to incipient ebullition 
(25 secs.), and then on a sand-bath (gentle boiling for two and a-half 
minutes). The rubber mouthpiece is then clipped with forceps, 
and the flask is cooled. About 4 c.c. of V-hydrochloric acid and 
an accurately measured volume (1°5—2 c.c.) of titanium trichloride 
solution are added. (The latter is prepared by boiling 50 c.c. of 
the commercial 20% solution for one minute with 100 c.c. of con- 
centrated hydrochloric acid, and making up to 2 litres; it is stored 
as described in Knecht and Hibbert’s book.) Subsequently, 4 c.c. 
of 50% ammonium thiocyanate are added as indicator, and the solu- 
tion in the flask is titrated with a ferric solution containing 1/400 
gram atom per litre (prepared by oxidising 0°9805 gram of ferrous 
ammonium sulphate by boiling in slightly alkaline solution with a 
slight excess of hydrogen peroxide for ten minutes, adding 20 c.c. 
of concentrated hydrochloric acid, and making up to 1 litre). One 
c.c. of this ferric solution=0°107 mg. dextrose. 

The estimation is thus indirect and based on the determination 
of the unreduced copper, which is reduced by titanium trichloride, 
and the excess of the latter is titrated with the ferric solution. 
Nevertheless, the method is advantageous in having a sharper and 


more permanent end-point than that of Bang’s iodometric one. 
G. B. 


Gravimetric Estimation of #-Hydroxybutyric Acid. 
Donatp D. Van Stryke (Proc. Soc. Exp. Med., New York, 1916, 
13, 134; from Physiol. Abstr., 1916, 1, 197).—If B-hydroxybutyric 
acid is oxidised with potassium dichromate in the presence of 
sulphuric acid and mercuric sulphate, a precipitate of the acetone 
compound of mercuric sulphate can be obtained in an amount 
proportional to the acid present. If 175 c.c. of a B-hydroxybutyric 
acid solution containing 9% of sulphuric acid, 2% of mercuric 
sulphate, and 0°25 gram of potassium dichromate are boiled under 
a reflux condenser for one hour, 7°77 mg. of the mercury—acetone 
compound are precipitated for each mg. of acid present. The acid 
may vary from 1 to 9 mg. without affecting the ratio if the con- 
centrations of the other reagents are kept constant. G. B. 


Modified Benedict and Hitchcock Uric Acid Standard 
Solution. L. J. Currman and M. Freep (J. Biol. Chem., 1916, 28, 
89—92).—The substitution of boric acid for acetic acid in the 
preparation of the standard uric acid solution (compare Benedict 
and Hitchcock, A., 1915, ii, 602) is advisable in cold weather, 
because the uric acid does not then crystallise out so readily. In 
warm weather, however, the modified standard deteriorates more 
rapidly than the original acetic acid standard. H. W. B. 
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Systematic Detection of Thiocyanates. Louis J. Currman 
and Ben R. Harris (J. Amer. Chem. Soc., 1916, 38, 2622—2629). 
—tThe sensitiveness of the reaction between thiocyanate and ferric 
chloride has been investigated, alone and in the presence of iodide, 
acetate, and nitrite. It is shown that 0°1 mg. of thiocyanate 
may be detected by means of ferric chloride. It is also shown that 
7 mg. of iodide, 18 mg. of acetate, and 14 mg. of nitrite yield the 
same colour with ferric chloride as does 0°1 mg. of thiocyanate. 
These quantities therefore represent the limiting amounts which 
may be present in mixtures in which thiocyanate is to be detected. 
For the detection of thiocyanates, the authors recommend the 
following procedure. The solution is rendered just alkaline with 
sodium hydroxide, and excess of barium nitrate, calcium nitrate, 
and cobalt nitrate is added, and 3 grams of washed asbestos fibre. 
The mixture is boiled for half a minute, with vigorous stirring, 
filtered on a fluted paper, and washed until the filtrate is only 
faintly pink. The filtrate is acidified with five drops of 10% nitric 
acid, and excess of silver nitrate added. The mixture is boiled 
for a minute, filtered, and washed until the washings are no longer 
pink. The filter-paper and contents, containing the chloride, iodide, 
and thiocyanate, is treated with 10 c.c. of 5% sodium chloride solu- 
tion, and the mixture kept at the boiling point for five minutes 
and filtered. The filtrate is concentrated to 4 c.c., treated with a 
drop of nitric acid (10%), and 0°5 c.c. of 2N-ferric nitrate solution. 
The presence of thiocyanate is indicated by the usual blood-red 
coloration. An approximately quantitative method for estimating 
thiocyanates is based on the discharge of the blood-red colour by 
a solution of mercuric chloride. It is shown that the reaction is 
better if the ferric thiocyanate solution is titrated with mercuric 
chloride until a definite standard brown tint is produced, and not 
until complete discharge of the colour has been obtained. A large 
number of tests are quoted to show the trustworthiness of the test 
under different conditions. - J. F. S. 


Halogenation. XIII. Methods of Estimation of Semi- 
carbazide, Semioxamazide, and Oxalylhydrazide by their 
Interactions with Halogens and Halogen Oxyacids. Rasik 
Lat Datta and Jocenpra Kumar Cnoupuury (J. Amer. Chem. 
Soc., 1916, 38, 2736—2739. Compare A., 1914, ii, 504).—The 
authors now note that if a solution of semicarbazide chlorate is 
allowed to evaporate in a vacuum desiccator, instead of being 
decomposed on a water-bath, the chlorate is formed, and as soon as 
it assumes the solid state, it explodes violently. Attempts were 
made to isolate semicarbazide nitrite by the interaction of semi- 
carbazide hydrochloride and silver nitrite, but the only product 
was carbamide. 

Semioxamazide is decomposed in the same way as semicarbazide 
by the action of potassium bromate, iodate, or periodate in the 
presence of dilute sulphuric acid, three-fourths of its total nitrogen 
being liberated. With bromine water or sodium hypobromite, the 
whole of the nitrogen is liberated. Oxalylhydrazide is also decom- 
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posed by all these reagents, the whole of its nitrogen being liberated 

in every case. C,0,(NH*NH,).+20,=CO+ CO, +3H,0 + 2Nz. 
Potassium chlorate and dilute sulphuric acid do not cause any of 

the above oxidations. W. G. 


Estimation of Theobromine and Caffeine in Cacao and 
Chocolate. G. Savini (Ann. Chim. Applicaia, 1916, 6, 247—250). 
—The following method, tested on artificial mixtures and on 
natural products, is found to give satisfactory results. 

Twelve grams of the powdered cacao or chocolate are boiled with 
70 c.c. of light petroleum on a water-bath in a flask of about 
500 c.c. capacity for ten minutes, the hot solvent being decanted 
on to a small filter, and the operation repeated twice with fresh 
quantities of light petroleum. The solvent is removed by heat- 
ing the flask containing the defatted substance, and also the 
funnel, in an oven for a few minutes. The filter-paper is then 
placed in the flask, together with 5 c.c. of 10% sulphuric acid and 
about 250 c.c. of water, and the whole boiled under a reflux con- 
denser for an hour. The hot liquid is introduced into a 300 c.c. 
measuring flask, together with the hot water used for rinsing out 
the flask, the filter-paper being prevented from entering. The 
solution is not cooled to lower than about 30°, and is then made 
up to volume and filtered. Of the filtrate, 250 c.c., corresponding 
with 10 grams of the original material, are evaporated to a syrup 
in a porcelain dish with 10 grams of fine sand and sufficient mag- 
nesia to render it distinctly alkaline. The syrup is mixed with 
a further quantity (8—10 grams) of magnesia so as to give a dry, 
pulverulent substance, which is scraped off with a spatula and 
powdered. The powder is treated in a flask with 100 c.c. of chloro- 
form, the pestle, spatula, and dish being washed twice with 5 c.c. 
of hot water, and the latter added to the chloroform, which is 
boiled with 0°25 c.c. of concentrated ammonia solution for fifteen 
minutes in a reflux apparatus. The boiling chloroform is filtered 
through a pleated filter-paper, and the residue in the flask boiled 
again with four separate quantities of 100 c.c. each of chloroform. 
The whole of the filtered chloroform is distilled off on a water- 
bath, the last traces of the solvent being removed by drying the 
flask in an oven. The residue is washed with two successive 
quantities of 10 c.c. of light petroleum, which is decanted on to a 
small filter, and is then dissolved in a little boiling water, which 
is filtered through the same filter into a tared platinum or glass 
dish. The flask is rinsed out three times with small quantities of 
boiling water, and the whole evaporated on a water-bath, the 
residue being dried for an hour in an oven at 100° and weighed. 
The weight of the dry residue, multiplied by ten, gives the per- 
centage of alkaloids (theobromine and caffeine) in the original 
material. The alkaloids thus extracted are almost colourless and 
of sufficient purity, the proportion of mineral matter in them 
being inappreciable. a. BF. 


A Biological Method for the Estimation of Choline. 
HERMANN FUuner (Biochem. Zeitsch., 1916, 77, 408—414).—The 
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isolated heart of a frog is a better subject for the biological estima- 
tion of choline (in the form of its acetyl derivative) than is the 
loop of intestine of a guinea-pig, which has hitherto been chiefly 
used for this purpose. As many as twenty experiments can be 
carried out in a day by this method. Acetylcholine is about 
100,000 times more active as regards the frog’s heart than is 
choline itself. The paper is illustrated by several chymographic 
records illustrating the action of acetylcholine. 8. B. 8. 


A Hitherto Neglected Factor affecting the Estimation 
of Minute Quantities of Creatinine. ANprew Hunrer and 
W. R. Camppsectt (J. Biol. Chem., 1916, 28, 335—348).— 
McCrudden and Sargent (A., 1916, ii, 587) have recently directed 
attention to the untrustworthiness of creatinine estimations by 
Folin’s method, because of the development of a red colour by 
the interaction of picric acid and sodium hydroxide in the absence 
of any creatinine. The present authors find that this occurs only 
when the picric acid solution has been kept for a considerable 
time, and is due to the production of a chromogenic substance from 
the picric acid by the action of light, with possibly other agencies. 
When the picric acid solutions are preserved in the dark, they may 
safely be employed for creatinine estimations within a period of 
at least two months; otherwise, picric acid solutions more than a 
month old should not be employed. When this precaution is 
attended to, the Folin method is found to possess a high degree of 
accuracy. 

The authors have also prepared curves showing the actual rela- 
tion of colour intensity to creatinine concentrations which enables 
the colour comparisons to be made over a wider range than is 
generally considered permissible. H. W. B. 


“ewe of Albumin in Urine. Eicken -(Chem. Zentr., 
1916, ii, 697; from Deut. med. Woch., 1916, 42, 1039).—Pandy’s 
mac has been recommended by Liebers (A., 1916, ii, 594) for 
the detection of albumin in urine. The author finds, however, 
that the method is not sufficiently sensitive for this purpose. The 
limit at which a distinct reaction is obtained lies at 0°2%. Lack 
of sensitiveness is attributed to the fact that phenol only indicates 
the presence of globulins, and does not react with serum-albumin. 


H. W. 


A Test for Albumin for Use by the Military Surgeon. 
Apotr Epetmann (Chem. Zentr., 1916, ii, 524; from Wren. Klin. 
Woch., 1916, 29, 901).—Resorcinol is a suitable reagent for the 
detection of albumin during campaign. 

A small quantity of resorcinol is dissolved in the minimum 
amount of spring water, and the solution is covered with a few 
c.c. of urine; a white ring at the junction of the layers shows the 
presence of albumin. If the urine is added drop by drop to the 
resorcinol solution, the presence of albumin is indicated by an 
intense turbidity. The test is more sensitive than the potassium 
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ferrocyanide or sulphosalicylic acid reactions, and is not vitiated 


by the presence of any normal or pathological constituent of urine. 
H. W. 


Certain Methods for the Study of Proteolytic Action. 
H. C. SHerman and Dora E. Neun (J. Amer. Chem. Soc., 1916, 
38, 2199—2216. Compare Long and Barton, A., 1914, ii, 827; 
Harding and MacLean, A., 1916, ii, 459).—A comparative ex- 
amination of some eight different methods for the measurement of 
proteolytic action. The methods tested were: (1) the Mett method 
(compare Cobb, A., 1905, ii, 466); (2) estimation of total nitrogen 
in the digestion products; (3) measurement of increase of amino- 
nitrogen by van Slyke’s method; (4) titration of the acidity of 
the digestion products; (5) the increase of electrical! conductivity ; 
(6) the polariscopic method; (7) colorimetric measurements in the 
biuret reaction; and (8) in the ninhydrin reaction. The enzymes 
used were commercial samples of pepsin and trypsin, and the 
proteins of egg-albumin or casein. 

In general, methods (2) or (3) or both appear to be more delicate 
as a means of detecting proteolysis than either methods (7) or (8), 
and more delicate, accurate, and generally applicable as a means 
of measurement than any of the other methods studied. 

It is essential in quantitative comparisons so to limit the amount 
of enzyme preparation used and the time of action as to keep 
within the region in which the velocity of hydrolysis is directly 
proportional to the enzyme concentration. The most suitable time 
is half an hour to one hour. W. G. 


Influence of Carbohydrates on the Accuracy of the Van 
Slyke Method in the Hydrolysis of Caseinogen. E. B. Harr 
and Barnett Sure (J. Biol. Chem., 1916, 28, 241—249).—-The 
Van Slyke method (A., 1911, ii, 944) for the estimation of certain 
amino-acids or groups of amino-acids in protein was employed by 
him for the analysis of pure proteins. Later workers have applied 
the same method directly to such materials as cattle foods contain- 
ing carbohydrates and fats, as well as proteins. The authors now 
show that when the method is applied to a mixture of caseinogen 
and various carbohydrates, the amounts of the different amino- 
acids obtained vary according to the particular carbohydrates 
contained in the mixtures. This variation is specially apparent 
in the hexone bases and non-amino-nitrogen. The direct applica- 
tion of the Van Slyke method to cattle foods affords therefore 
inaccurate results (compare Roxas, A., 1916, i, 797). H. W. B. 


The Alcohol Test for Milk. I. M. Kotrnorr (Pharm. 
Weekblad, 1916, 58, 1589—1599).—The author finds that the 
action of the alcohol test for milk is dependent on the presence 
of calcium ions, and that the method is of hygienic and patho- 
logical-chemical importance. a. W. 
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Technique of the Diazo- and Urochromogen-reactions, 
Zucker and Ruce (Chem. Zentr., 1916, ii, 352—353; from Miinch. 
Med. Woch., 1916, 63, 918).—The following method of perform- 
ing the Ehrlich diazo-reaction is recommended: 10 c.c. of solu- 
tion I [sulphanilic acid (5 grams) and hydrochloric acid (D 1°19, 
50 grams) in water (1000 c.c.)] are mixed with four drops of 
solution II [sodium nitrate (0°5 gram) in water (100 c.c.)|, 10 c.c. 
of urine are added, and 3 c.c. of 25% ammonia; if the froth 
becomes pink on shaking, a positive reaction is indicated. For the 
urochromogen reaction, the clear urine (10 c.c.) is diluted until 
colourless, and the dilute urine placed in two similar test-tubes. 
Five drops of potassium permanganate solution (1:1000) are added 
to one tube with stirring, and, after half a minute, the colours of 
the two tubes are compared by daylight. A distinct, canary-yellow 
coloration of the urine treated with permanganate shows a positive 
reaction; a pink coloration shows that the urine is too greatly 
diluted. If the coloration is at first yellow, but disappears after 
a minute, the reaction is negative; in cases of positive reaction, the 
intensity of the yellow coloration increases. H. W. 


The Absorption of Organic Dyes by Colloidal Soils, 
Clays, etc. Witnetm Grar zu Leinincen (Kolloid Zeitsch., 1916, 
19, 165—172).—Comparative experiments with various dyes have 
shown that ae lene-blue is the most suitable for use in the 
investigation of different soils. The assumption that dyes are 
rapidly absorbed is not in agreement with the author’s experience, 
according to which the process is not complete until after the lapse 
of several months. 

The application of dye absorption in the analysis of soils is 
critically discussed in reference to the results of experiments, which 
show that the absorption bears no simple relation to the colloid 
substances present in the soil. H. M. D. 
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General and Physical Chemistry. 


Spectrographic Studies of some Portuguese Uranium 
and Zirconium Minerals. A. Pereira-Forsaz (Compt. rend., 
1917, 164, 102—-103).—From the spectrographic examinations of 
specimens of chalcolite from Sabugal and Nellas, autunite from 
Nellas, and of zircon from the syenite with riebeckite from Alter 
Pedroso, the elements present in these minerals are given. It is 
found that carnotite accompanies autunite and chalcolite in the 
radio-uraniferous district of Portugal, and other uranium minerals 
also occur with these two, namely, walpurgite, trégerite, and 
zeunerite. The radium ray }=4682°4 is more sensitive than the 
more intense ray A=3814°6. The zirconium ray A=4739°5 does 
not appear to be very sensitive. W. G. 


The Circular Polarisation Produced by the Spherolites 
with Helicoidal Winding. Pau Gauperr (Ann. Physique, 1916, 
[ix], 6, 356—364).—A more detailed account of work already pub- 
lished (compare A., 1916, ii, 604). Ww. &. 


Inner Mechanism of the Reaction of the Photochemical 
Oxidation of Hydrogen Iodide. N. P. Srracnov (J. Russ. 
Phys. Chem. Soe., 1916, 48, 824-—-837).—-According to Plotnikov 
(“‘ Kinetics of Photochemical Reactions,’ Moscow, 1908), the oxida- 
tion of hydrogen iodide in aqueous solution by oxygen under the 
influence of sunlight proceeds according to the scheme: 

d(Q,) | dt = kJ (K1)?/3(HCl)2/2(0,), 

and if the potassium iodide and hydrogen chloride are taken in 
excess in relation to the oxygen, the reaction is of the first order. 
At first glance, the light-sensitive component in this case would 
appear to be the iodine atom in the hydrogen iodide molecule. 
With this view, certain peculiarities of the reaction are not in 
accord, especially its insensitiveness to the free iodine formed, 
which, as it absorbs the active blue and violet light, should play 
the part of a light-filter. The theory of the reaction was also 
developed by Plotnikov (‘Investigation of, Photochemical Pheno- 
mena,” II, Moscow, 1915), who, on the assumption that the photo- 
chemical component is the colourless iodine ion, which should 
absorb blue light to an infinitely slight extent, derived the equa- 
tion dx/dt=kJja*/3(b —x), where (a—«) and (b—~) are the con- 
centrations of the hydrogen iodide and oxygen respectively, /, the 
intensity of the light impinging on the reacting mixture, 7 the 
natural coefiicient of absorption for blue light, and & the velocity 
constant. The iodine formed, giving rise to yellowish-brown com- 
pounds, may be expected to retard the reaction, so that the equa- 
tion becomes modified to dx/dt=kJ,e-iavt . a2/3(b —x), where i, is 
the coefficient of absorption of blue light by the iodine solution 
formed and p the thickness of the reacting layer. 
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That iodine does exert such a retarding influence is shown by 
interposing iodine solution between the source of light and the 
reacting mixture. When, however, the effect of iodine acting as 
an “internal” light-filter is investigated, different results are 
obtained. Between the limits of concentration, 2°7 and 27 milli- 
normal, iodine exhibits no retarding action, although a solution 
of the latter concentration completely stops the reaction when 
used as an “external” light-filter. When, however, the concen- 
tration of the iodine reaches the value 54 millinormal, a rapid fall 
occurs in the velocity constant, the rate of fall being gradually 
diminished with further increase in the concentration of the iodine. 
The diminution in the value of the velocity constant is therefore 
not related simply to the concentration of the iodine. It is pointed 
out that, owing to change in the iodine complexes, iodine solutions 
do not conform to Beer’s Law. 

This disagreement between the observed retardation of the reac- 
tion and that assumed by Plotnikov is explained by the author on 
the supposition that one of the iodine complexes formed is a 
photochemical autocatalyst, and that such complex is only slightly 
sensitive to light. This supposition leads to an equation of the 


first order with respect to (b—.), the concentration of the oxygen. 
T. H, F. 


Thermo-electric Properties of Certain Polymorphous 
Metals. P. N. Lascurscuenxo, 8. F. Bykov, and 8S. V. Erremov 
(J. Russ. Phys. Chem. Soc., 1916, 48, 279—-296).—Measurements 
have been made at different temperatures of the thermo-potentials 
of a number of pairs of metals, one metal in each case being 
capable of existing in polymorphous modifications; the numerical 
results are given, and also the curves showing the connexion 
between electromotive force and temperature. 

The nickel—platinum curve shows a characteristic bend in its 
early part, but no break, and the temperature-coefficient of the 
thermoelectric force (dH/ét) exhibits a minimum at about 400°. 
With iron-platinum, d#/ét has minima at 475° and 1025°, and a 
maximum at 850°, the last temperature corresponding nearly with 
the transformation of B- into y-iron (compare Broniewski, A., 
1913, ii, 288). 

With zinc-platinum, zinc—palladium, zinc—-gold, and zinc-iron, 
the results obtained bear little relation to allotropic change of the 
zinc. With zinc-copper, however, this change is sharply shown, 
the neutral point, at which the thermoelectric force is a maximum, 
being at about 240°; at 310°, the curve again assumes its regular 
parabolic form, this temperature being regarded as that of the 
transformation of the zinc. The tin—platinum curve shows no 
peculiarity, but the tin—nickel curve consists of two branches meet- 
ing at a very slight angle at 160—165° (compare Degens, A., 1909, 
ii, 888; Werner, A., 1913, ii, 1057). The influence of the allotropy 
of thallium on the thermoelectric properties of the metal appears, 
from a study of thallium--platinum, thallium—copper, and thallium— 
nickel, to be only slight (compare Werner, /oc. cit.). 
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Investigation has been made of aluminium paired with platinum, 
palladium, silver, and constantan, the aluminium employed con- 
taining 1°30% Si, 0°85% Fe, and traces of copper. In all these 
cases, the curves exhibit changes in direction at temperatures lying 
within the limits 570—590°, which are in agreement with those 
observed by other investigators in other ways. T. H. P. 


Electrolytic Dissociation of Individual Salts. A. N. 
Sacuanov (J. Russ. Phys. Chem, Soc., 1916, 48, 341—361. Com- 
pare A., 1915, ii, 729, 730)—-The author’s previous work on the 
electrical conductivity of silver nitrate in solution in different 
solvents indicates that, even in absence of solvent, this salt 
exhibits electrolytic dissociation, and in the present paper the con- 
sequences of this result, and its bearing on the conclusions drawn 
by various investigators, are discussed. 

It may be regarded as an established fact (compare Foussereau, 
A., 1886, 844, 975; Poincaré, A., 1889, 457; 1890, 551) that the 
degree of dissociation of fused binary salts depends not at all or 
but slightly on the temperature, the diminution in conductivity of 
the fused salts with fall of temperature being the result only of 
the increased viscosity, and consequent diminished ionic velocity. 
The conclusion is therefore drawn that if such fused salt were 
under-cooled to a low temperature, for instance, 25°, its degree of 
dissociation would be of the same order as with the ordinary fused 
condition (compare Walden, A., 1914, ii, 330). The inaccuracy of 
the view that the dissociation of fused salts is due largely to their 
high temperatures is pointed out (compare Noyes, ‘‘ The Electrical 
Conductivity of Aqueous Solutions,” Washington, 1907). 

With the change from the fused to the solid state, the electrical 
conductivity of a salt, such as silver nitrate, diminishes 
enormously, and such diminution may be due to diminution of 
either the electrolytic dissociation of the salt or the mobility of 
the ions. In order to decide between these two alternatives, the 
author makes use of a cell containing two silver electrodes immersed 
in silver nitrate, of which the portions in contact with the two 
electrodes may be kept at different temperatures. It is found 
possible to keep the silver nitrate in contact with one electrode 
in the fused, and that in contact with the other electrode in the 
crystalline condition, the temperatures in the two cases being the 
same ; repeated measurements show that, under such conditions, the 
electromotive force of this cell is zero (compare Negbaur, Ann. 
Phys. Chem., 1892, [ii], 47, 27). From this result, the conclusion 
is drawn that the concentrations of the silver ions in fused and 
crystalline silver nitrate at the melting point are identical, the 
sharp fall in the specific conductivity of the fuséd salt on crystal- 
lisation being due to the diminished ionic velocity. It follows, 
then, that crystalline binary salts (normal electrolytes) are dis- 
sociated electrolytically to approximately the same extent as in 
the fused state, and it may reasonably be assumed that the degree 
of this dissociation depends but little on the temperature (c)mpare 
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R. Lorenz, “ Elektrolyse geschmolzener Salze,” III, 289; Tubandt 
and E. Lorenz, A., 1914, ii, 516). 

It follows, further, that the current view that salts are resolved 
into ions on solution is invalid, dissolution only changing the degree 
of .dissociation of indivdual salts to an extent depending on the 
dielectric properties of the solvent and on such change, usually 
comparatively inconsiderable, in the electro-affinities of the ions as 
is caused by possible solvation processes. The idea of the dis- 
sociating capacities of solvents as the cause of dissociation of salts 
also appears quite superfluous. Moreover, one of the strongest 
arguments against the theory of electrolytic dissociation, namely, 
the absence of any peculiarity attending the dissolution of salts, 
vanishes entirely. 

The above considerations relate solely to normal electrolytes. 
Such compounds as hydrogen chloride or aluminium chloride, which 
in the individual state are non-conductors, undergo more profound 
change on dissolution ; indeed, in these cases, the marked thermal 
effects accompanying dissolution are evidences of reciprocal action 
between solvent and salt. 

If ionic structure determines the chemical properties of sub- 
stances, it none the less sharply characterises their thermodynamic 
relations. Compounds possessing such structure are distinguished 
by marked reactivity in those conditions which thermodynamics 
represents as possible for different processes. Finally, one of the 
most important properties of salt-like substances, namely, their 
ability to form polymerides and complexes, is also a necessary con- 
sequence of their polar structure. a. Sy FF. 


Fuel Cells at High Temperatures. Emit Baur, AGNgs 
PeTersEN, and G. Fiivemann (Zeitsch. Elektrochem., 1916, 22, 
409—414. Compare A., 1913, ii, 13)—In a previous paper (/oc. 
cit.), various fuel cells were described in which the cathode con- 
sisted of molten silver which was saturated with oxygen. The 
present paper describes a series of fuel cells in which the silver 
cathode is replaced by easily dissociated oxides. The #.M.F. 
of the following combinations has been determined at tempera- 
tures ranging from 700° to 1300°: (i) CuO,Cu,O| electrolyte | C ; 
(ii) PbO,Pb|electrolyte|C; (iii) Fe,0,,FeO | electrolyte |CuO,Cu,0 ; 
(iv) FeO,Fe| electrolyte | Cu0,Cu,0 ; 

(v) NiO,Ni| electrolyte | CuO,Cu,0 ; 

and (vi) PbO,Pb|electrolyte|CuO,Cu,0. The electrolyte was 
borax, glass, or porcelain. In the case of the first combination, 
rather fluctuating values for the #.M.F. were found, ranging up 
to 1°4 volts at 1200°. The lead oxide combination (ii) gave an 
E.M.F. of about 1°0 volt at 1200°. In the third cell, #.M.P. 
values between 0°7 and 0°8 volt were obtained for temperatures 
between 700° and 960°. The nickel oxide-copper oxide cell gave 
a value 0°717 volt at 860°, whereas the lead oxide—copper oxide 
gave a value of 0°44 volt at 990°. The theoretical voltages obtain- 
able from these cells are calculated, and the reasons for any differ- 
ences discussed. J. F. 8. 
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Oxygen Pressure of some Oxides and the Carbon-Oxygen 
Cell at High Temperatures. W. D. Treapweit (Zettsch. 
Elektrochem., 1916, 22, 414—421. Compare preceding abstract). 
—The oxygen pressure of the oxides of copper, lead, nickel, and 
iron has been deduced from measurements of the potential of these 
oxides measured against an electrode of molten silver saturated 
with oxygen. The measurements were carried out at tempera- 
tures from 800° to 1193° with electrolytes consisting of molten 
borax or easily fusible glass mixed with quartz or porcelain. The 
cells measured were: (i) CusO,CuO | electrolyte |O,,Ag ; 

(ii) Fe,0,,Fe,0, | electrolyte | O.,Ag ; 

(iii) Cu,Cu,O|electrolyte|O,,Ag; (iv) Pb,PbO| electrolyte |O,,Ag ; 
(v) Ni,NiO |electrolyte|O,,Ag; (vi) FeO,Fe,O,/| electrolyte |O,,Ag ; 
(vii) Fe,FeO|electrolyte|O.,Ag; and (viii) C|electrolyte|O,,Ag. 
At 1000°, the observed potential was: (i) 0°045 volt, which gives 
a value of @ for the change Cu,0+40,=2CuO of 31,200 cal.; 
(ii) 0°262 volt, giving the Q value 49,500 cal. for the change 
2Fe,0, + 40,=3Fe,O0,; (iii) 0°367 volt, @=40,200 cal. for 2Cu+ 
40,=Cu,0; (iv) 0°478 volt, Q=50,400 cal. for Pb+430,=PbO; 
(v) 0°855 volt, @=61,000 cal. for the change Ni+40,=Ni0; 
(vi) 0°897 volt, @=74,200 cal. for the change 3FeO + 40,=Fe,0, ; 
(vii) 1°040 volts, Q=66,600 cal. for the change Fe+40,=FeO; 
and (viii) 1:147 volts, Q@=26,750 cal. for C+30,=CO. The 
potential and thermal values are, in general, in good agreement 
with the theoretical values and with those found from direct 
calorimetric determinations. Cupric oxide has an oxygen pressure 
of 0°21 atmosphere at 1008°, and 1 atm. at 1085°. Ferric oxide 
has an oxygen pressure of 0°21 atm. at 1322°, and 1 atm. at 1405°. 
Cuprous oxide has a pressure of 0°21 atm. at 1693°; lead oxide 
has an oxygen pressure of 0°014 mm. at 1200°. J. F. S. 


The Ionisation of Sulphuric Acid and Neutral Potassium 
Sulphate in Aqueous Solutions of Moderate Concentrations. 
J. A. Mutter (Bull. Soé. chim., 1916, [iv], 19, 438—441. Com- 
pare A., 1913, ii, 115).-—By carrying out the electrolysis of solu- 
tions of sulphuric acid and potassium sulphate, each solution con- 
taining 1 gram-molecule per litre, under conditions such that the 
amount of the ions liberated at each electrode could be determined, 
the author shows that, in solutions of the above concentration, 
sulphuric acid is ionised to 2H’ and SO,", and the potassium 
sulphate to 2K" and SO,". W. G. 


Some Electrolyses. J. A. Mutter (Bull. Soc. chim. 1916, 
[iv], 19, 441—444).—Tf an electrolytic cell is set up, the cathode 
being in a porous pot containing a molecular solution of sulphuric 
acid, and immersed in an outer vessel which contains the anode 
in a molecular solution of potassium hydroxide, on electrolysis the 
hydrogen liberated exceeds the sum of the hydrogen equivalent. to 
the potassium which has travelled to the cathode and the SO,” 
which has passed to the anode, and the author considers that this 
is due to the potassium hydroxide being partly ionised to OK! 


ii. 118 ABSTRACTS OF CHEMICAL PAPERS. 


and H*. If in the above cell the potassium hydroxide is replaced 
by hydrochloric acid, the hydrogen liberated at the cathode is in 
excess of the sum of the hydrogen equivalent to the hydrochloric 
acid decomposed and the SO,” which has migrated to the anode, 
this being due to the fact that, towards the end of the electrolysis, 
oxygenated compounds of chlorine, and, finally, free oxygen, are 
liberated at the anode, with the result that for every atom of 
oxygen thus set free a molecule of hydrogen is liberated at the 
cathode.. If in a similar cell the anode cell contains a molecular 
solution of gold chloride, the only gases liberated are hydrogen 
at the cathode and oxygen, slightly ozonised, at the anode, there 
being no separation of gold. W. G. 


Dependence of Transport Numbers on the Nature of the 
Solvent. F. Kricer (Zeitsch. Elektrochem., 1916, 22, 445—446). 
—aA theoretical paper in which it is shown that the product 
vn=c!' and un=c", where v and wu are the transport velocities of 
the anion and cation and » the viscosity-coefficient of the solvent. 
It is therefore held that the transport numbers will tend to the 
same value in all non-associated solvents, but in the solvents where 
the molecules are very large, that is, associated solvents, and in 
all cases where solvates are formed, the transport numbers will have 
very different values (compare following abstract). J. F. S. 


Determination of the Transport Number of the Silver 
Ion in 0-01 N-Silver Nitrate Solution in Mixtures of Ethyl 
Alcohol and Water at 40°. H. Krumreicn (Zeitsch. Elektrochem., 
1916, 22, 446—464).—The author has directly determined the 
transport numbers of 0°01 -silver nitrate solution in various alco- 
hol—water mixtures at 40° by the direct Hittorf method. The fol- 
lowing values were obtained: in pure water, 0°4820; 10% alcohol, 
0°4821; 30% alcohol, 0°4881; 50% alcohol, 0°4586; 70% alcohol, 
0°4464 ; 90% alcohol, 0°4210; and 99°8% alcohol, 0°4100. The con- 
centration cells of various aleohol-water mixtures of 0°01-silver 
nitrate were measured, and from the #.M./’. values obtained the 
transport numbers of the silver ion were calculated. The results 
in this case differed from the results of the direct measurements by 
from —5°0% to +2°6%. The direct method therefore gives the 
most trustworthy values, although the indirect method may be used 
as a control and for deciding whether any secondary reactions have 
occurred during the direct measurement. The author has, con- 
trary to the results of Carrarra (A., 1903, ii, 708), been unable to 
show that such occur in his experiments, at least to such an extent 
that they would affect the value of the transport number. The 
specific conductivity of the various solutions used in this work was 
determined at 40° (compare preceding abstract). J. F.S. 


Anodic Hydrogen Peroxide Formation During the Elec- 
trolysis of Malonates. C. Scuatu (Zeitsch. Elektrochem., 1916, 
22, 422—423).—The author has electrolysed V-solutions of normal 
#nd acid sodium and potassium malonates at low temperatures. 
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The solutions were placed, either in an open apparatus or in a 
closed U-tube, and cooled with solid carbon dioxide and alcohol. 
The electrolysis took place between platinum electrodes by means 
of a current of 0°2—0°4 amp. with a terminal potential of 10 volts. 
After 0°25—0°5 amp. hour had been passed a quantity of the 
anode liquid was removed and analysed. This gave both the 
titanic acid and vanadic acid reactions for hydrogen peroxide, the 
colour in both cases increasing in intensity the lower the tempera- 
ture and the longer the current had passed. A quantitative 
analysis indicated amounts of hydrogen peroxide from 5 to 20 mg. 
per 100 c.c. of anode liquid. Under analogous conditions, potass- 
ium succinate, phthalic acid, and sodium phthalate also yielded 
hydrogen peroxide at the anode. There was no production of 
hydrogen peroxide in the case of sodium acetate, and in the case of 
potassium benzoate in acetone—water a brown coloration was pro- 


duced which made it impossible to test for hydrogen peroxide. 
F. 8. 


Influence of Catalyst Poisons on the Photo-electric 
Sensitiveness of Platinum. F. Kricer and E. Tarce (Zeitsch. 
Elektrochem., 1915, 21, 562—569).—The effect of the poisonous 
gases, hydrogen sulphide, hydrogen cyanide, carbon monoxide, 
carbon dioxide, and ammonia on the rate of electron discharge 
from plates of platinum, palladium, brass, nickel, magnetite, and 
silver, illuminated by a quartz mercury lamp, has been investi- 
gated. It is shown that the photoelectric sensitiveness of platinum 
is greatly reduced by charging it with the catalyst poisons, hydro- 
gen sulphide, hydrogen cyanide, and carbon monoxide. The 
strongest effect is shown with hydrogen sulphide. In this case the 
original conditions cannot be regained by repeated washing with 
air and evacuation, so that in all probability a layer of platinum 
sulphide has been formed; this has been advanced as a reason for 
the catalytic poisoning of platinum by hydrogen sulphide. It is 
uncertain whether a similar state of affairs occurs with the other 
poisons. In this case, long evacuation or exposure to air causes a 
recovery of the sensitiveness of the platinum. This recovery would 
obviously take place more rapidly and be stronger if only a surface 
adsorption had occurred and if the photoelectric effect is produced 
from the surface layer. Gases diffuse, however, into the interior 
of the platinum, and much more so in the case of palladium. The 
penetrating depth of the photoelectric action is, however, only 
3x 10-® em. (Partzsch and Hallwachs, Ann. Physik, 1913, [iv], 41, 
247). Hence the actions in the deeper layers demand that the sensi- 
tiveness is dependent on the previous history of the platinum. 
Charging platinum with nitrogen has no effect, which is analogous 
to the absence of change in the catalytic and electrochemical effects 
when platinum is charged with nitrogen. Charging with carbon 
dioxide produces a slight increase in the photoelectric sensitiveness. 
Ammonia produces an increase in the sensitiveness, which is appa- 
rently contrary to what might be expected, since the catalytic 
activity of platinum in water formation is decreased by ammonia. 
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It seems, therefore, that in general a high photoelectric sensitive- 
ness is connected with a strong catalytic action. J. F. 8S. 


Variation of the Specific Heat of Gases with the Pressure. 
Sttvio Lussana (Ann, Physique, 1916, [ix], 6, 344—356).—Polemi- 
cal. A reply to Peczalski (compare A., 1916, ii, 216). W. G. 


Relations between Thermal Properties. Molecular Co- 
efficient and Constitution of Organic Compounds. Srerano 
PaGLIANI (Gazzetta, 1916, 36, ii, 310—334. Compare A., 1915, 
ii, 672, 819; 1916, ii, 291).—The investigations made on elements 
and inorganic compounds are now extended to organic compounds. 
Since, however, in most cases the values of the specific heats, 
especially at low temperatures, are unknown, the values of the 
entropy have not been calculated, but only the changes of the latter 
with change of state, that is, the quotient of the heat of fusion or 
vaporisation by the corresponding absolute temperature. Where 
direct measurements of the latent heats are lacking, the values 
obtained from cryoscopic and ebullioscopic measurements are em- 
ployed. 

The general rules obeyed are as follows: (1) For the members of 
a homologous series the variation of the entropy on fusion dimin- 
ishes as the molecular-coefficient increases, the highest values of this 
coefficient usually corresponding with the lowest values of such 
variation; (2) with isomerides, the variation of the entropy on 
fusion is constant. That irregularities occur is regarded as due 
to the experimental difficulties attending the determination of the 
melting point and heat of fusion of organic compounds. It is found, 
further, that the values of the change of entropy on fusion, especi- 
ally among the members of a homologous series, follow the order of 
magnitude of the changes in the specific volume on fusion, the 
latter measuring the degree of stability of form. 

Rule (1) finds an exception in the series: benzene, toluene, xylene, 
and in derivatives of this series, but this ceases to be an exception 
if the higher homologues are regarded, not as alkylated benzenes, 
but as phenylated paraffin hydrocarbons. 

In the case of vaporisation, the variation of the entropy also 
diminishes as the molecular-coefficient increases with the terms of 
a homologous series. In this case no exception to the general rule 
is presented by the series of benzene and its homologues or by deriv- 
atives of this series. With hydrocarbons belonging to different 
series and having equal molecular-coefficients, the variations of the 
entropy on vaporisation differ but little. With compounds con- 
taining carbon, hydrogen, and oxygen, and having equal molecular- 
coefficients, this variation has maximal values for the saturated 
alcohols, both aliphatic and aromatic, and minima] values for the 
saturated aliphatic acids. Almost exactly intermediate positions 
are held by the nearly equal values for esters and ketones. 

For those series with which Trouton’s law holds, expressions may 
be deduced of the following general form: 


r/T=K/M=K /[(12+2)n+16n,+ 14n.+m], 
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where r is the heat of evaporation, 7’ the absolute boiling point, 
K Trouton’s constant, m, »,, and n, the respective numbers of 
carbon, oxygen, and nitrogen atoms in the molecule, and m a posi- 
tive or negative whole number. Thus, for the saturated hydro- 
carbons, r/7'=20/(14n+2), the value for methane being 1°250, 
which is of the same order of magnitude as the values, 1°430 and 
1°341, for water and ammonia respectively ; since 7'= 109°, the heat 
of evaporation of methane becomes 136°25 (at — 164°). This method 
may be applied generally to the calculation of the heat of vaporisa- 
tion of compounds of any series for which Trouton’s constant is 
known. 

The relation deduced by Duclaux (A., 1913, ii, 104) is based on 
the universal application of Trouton’s Law to all substances, simple 
and compound, mineral and organic. That this law does not 
exhibit such universal applicability is shown by the fact that com- 
pounds of different chemical functions, even when composed of the 
same elements and having the same molecular-coeflicient, present 
marked differences in the values of the variation of the entropy 
accompanying change of state. 

The values of the heats of vaporisation of various metals obtained 
by Wehnelt and Musceleanu (A., 1913, ii, 23) lead to values of the 
variation of entropy on vaporisation which agree satisfactorily with 
the periodic relation between variation of entropy and atomic- 
coefficient. “ 

Taken in conjunction with Casale’s expression for calculating 
approximately the boiling points of hydrocarbons of the methane 
series, the author’s results lead to the formula r/(109°2/#*), for 
the variation of the entropy of a hydrocarbon on evaporation, » 
being the number of carbon atoms in the molecule. Since for 
isomerides the variation of the entropy is constant, it follows that 
the heats of evaporation of isomeric hydrocarbons will diminish as 
the boiling point falls, that is, as the number of hydrogen atoms 
in the nuclei diminishes and the number of substituent methyl 
groups increases. 

The total heat of evaporation, being equal to the sum of the 
external and internal heats, may be expressed by the relation 
r=Aup+1:9878CT/M .1n.(d/D), where A is the thermal equiva- 
lent of unit work, u the differential volume between vapour and 
liquid, p the pressure, C a constant for each substance, 7' the abso- 
lute temperature, D the density of the saturated vapour, and 
d the density of the liquid. Replacing D by 0°08955.1//2°016, the 
variation of the entropy may be expressed by r/7=Aup/T + 
1:9878C'/M .1n(d/0°04477M). Since, for isomerides, the molecular 
volumes in the liquid state are equal (Kopp), the Dieterici con- 
stants at the boiling point exhibit close agreement, and the values 
of r/T are also equal, the conclusion is drawn that the values of 
u/T are constant for isomerides at constant pressure ; in other words, 
the increase in volume on vaporisation of isomeric compounds is 
proportional to the absolute temperature of evaporation. Further, 
since the molecules are uniformly distributed and their number 
does not vary, the increase in volume on evaporation, representing 
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the increase of distance between the molecules, is, at any rate for 
isomeric compounds, proportional to the absolute boiling point. 
Consequently, as has been previously found, the heats of evapora- 
tion of isomerides are proportional to the absolute boiling points. 
Of twenty-one organic compounds for which the heats of fusion 
and evaporation are known, only three or four obey approximately 
de Forcrand’s expression (A., 1903, ii, 267, 353, 409, 466), the 
so-called constant varying from 20°7 to 40 (compare A., 1916, 
ii, 291; also Massol and Faucon, A., 1909, ii, 791; 1911, ii, 852). 
a a 8 


Mixtures. Fux Micnaup (Ann. Physique, 1916, [ix], 6, 
223—344).—In the first part of the paper, which is mathematical, 
the author deduces certain theorems governing the laws of mixtures. 
From the energy point of view, entropy may be considered as an 
independent constituent, for which semi-permeable walls can be 
imagined, and it is capable of exercising an osmotic pressure, this 
osmotic pressure being a measure of the thermodynamic potential. 
He then puts forward a theorem by means of which it is possible, 
without any intermediate calculation, to ascribe to any given 
thermodynamic system a simple system of equations in which each 
phase is represented by an equation, each component being repre- 
sented by a single term in each equation. This theorem permits 
of the reconstruction, in a simple and rapid manner, of the prin- 
cipal results of the thermodynamics of mixtures (Clapeyron’s equa- 
tion, law of mass action, etc.). A generalised Clapeyron equation 
may be deduced which contains other formule previously considered 
as distinct. The demonstration of the fact that a monatomic gas 
is necessarily an inert gas results immediately from this method of 
considering the subject. One entirely new fact to which this mode 
of calculation leads is the theorem of solid substances in excess. 
Thus, in a system comprising 2 liquid phase, which contains volatile 
and non-volatile components, suppose that there exists, in addition, 
a gaseous phase, formed entirely of the volatile components of the 
liquid phase, and that the non-volatile components are dissolved to 
saturation in the liquid phase and form each, in the pure state, a 
solid phase, then, in the equation relative to the liquid phase, the 
terms relative to the non-volatile components can be neglected. 

In the experimental portion of the paper an account is given of 
a systematic study of the different methods by which the vapour 
pressure of a mixture can be measured, and the mixed vapour ana- 
lysed. The two processes are best’ carried out separately in two 
distinct pieces of apparatus. The first apparatus, which is a pres- 
sure gauge with eleven tubes, permits of the construction, at one 
experiment and quite accurately, of the total vapour-pressure curve 
of a mixtvre.of volatile liquids. The mixtures studied were ether- 
carbon disulphide, and the same saturated with (a) picric acid, 
(5) naphthalene, (c) camphor; formaldehyde—carbon disulphide, 
and the same saturated with (a) picric acid, (6) naphth- 
alene; acetone—carbon disulphide, and the same saturated with 
(a) picric acid, (+) acetanilide; ether-chloroform, and the same 
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saturated with (a) picric acid, (}) acetanilide, (c) naphthalene. The 
results are set out in detail and the curves figured, and they verify 
the theorem of solid substances in excess, and also lead to the result 
that the presence of a substance dissolved to saturation tends to 
make the curve of total pressure more nearly rectilinear. W. G. 


Use of Shukov’s Apparatus for Molecular Weight De. 
terminations. Grora von Kozicki and Sr. von Pinar (Zettsch. 
angew. Chem., 1916, 29, i, 423—424).—Shukov’s apparatus can be 
used for the determination of molecular weights of dissolved sub- 
stances when a solvent of relatively high freezing point is used. 
The method of carrying out the determinations is similar to that 
used, with the same apparatus, for the determination of freezing 
points; a Beckmann thermometer cannot be utilised. 

The results obtained with ten different solutes, using naphthalene 
as solvent, are given, and are very satisfactory. \ @ e 


Calorimetry by Combustions with Sodium Peroxide. 
W. G. Mrxter (4 mer. J. Sci., 1917, [iv], 48, 27—34).—An account 
is given of the apparatus and of the manipulation involved in the 
use of sodium peroxide as an oxidising agent in thermochemical 
determinations. H. M. D. 


Physico-chemical Force of Attraction. III. L. G. 
Gurvitscu (J. Russ. Phys. Chem. Soc., 1916, 48, 856—861. Com- 
pare A., 1914, ii, 435 ; 1915, ii, 744)—-The phenomenon of the auto- 
disintegration of floridin which occurs in various liquids necessi- 
tates the assumption that the force of physico-chemical attraction 
which tears off small particles from the surfaces of the floridin 
granules is capable of similar behaviour at the surface of other 
substances, such as metals, Experiment shows, indeed, that metals 
do undergo pulverisation when shaken in the form of granules or 
small pieces with various liquids at the ordinary temperature. 
Between the degree of disintegration of the metal and the residual 
chemical energy of the liquid, measured by the heat of adsorption, 
perfect parallelism exists, and the conclusion is drawn that the 
pulverisation is caused by the physico-chemical force of attraction 
between metal and liquid. This force is alone insufficient to tear 
particles from the compact surface of the metal, but becomes able 
to do so when the impacts of the metallic fragments loosen the 
surface layers. 

The shaking of certain liquids of specially great residual energy, 
such as water, methyl alcohol, acetone, etc., with metals may even 
lead to the formation of colloidal solutions of the metals of very 
considerable concentration and marked stability. The maximal per- 
centage concentrations of the colloidal solutions obtainable on shak- 
ing 100 grams of granulated lead with 120-—130 c.c. of various 
liquids are: water, 0°098; methyl alcohol, 0°132; ethyl alcohol, 
0°0134; amyl alcohol, traces; acetone, 0°0115; pinene, 0°0088 ; and 
aniline, 0°0071. In methyl alcohol, colloidal solutions of the follow- 
ing percentage concentrations are obtainable: cadmium, 0°052; 
zinc, 0°0028 ; bismuth, 0°059; mercury, 0°032; and tin, 0°0031. 
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This procedure furnishes a very simple method for obtaining 
colloidal metal solutions, but it is attended with some uncertainty, 
which appears to be due to insufficient cleanness of the surface of 
the vessel in which the shaking takes place. The best results are 
obtained if the vessel is washed successively with chromic-sulphuric 
acid mixture, water, alcohol, and several times with the liquid to be 
employed ; it should then be charged at once and closed. Excessive 
shaking may result in the complete deposition of the metal from the 
colloidal solution. ye oe 


Surface-tension Tables from Data by Traube and Forch. 
R. Somocyi (Int. Zeitsch. physikal.-chem. Biol., 1916, 3, 60—70). 
—The tables give the densities and capillary constants of various 
alcohols, aldehydes, acids, bases, salts, etc. H. W. B. 


Influence of the Quantity of the Adsorbent, Aluminium 
Hydroxide, on the Adsorption of Aqueous Solutions of 
Hen’s Egg-albumin of Constant Concentration. M. A. 
Rakvuzin and (Muie.) Ex. Maks. Bravupo (J. Russ. Phys. Chem. 
Soc., 1916, 48, 461—465)—The adsorption of egg-albumin in 
7°05% solution by proportions of dry, commercial, precipitated 
aluminium hydroxide varying from 15% to 1°875% of the weight 
of the solution has been investigated. When the proportion of 
adsorbent is below a certain minimum, no adsorption takes place, 
but increase of the adsorbent to 13% is then accompanied by rapid 
increase in the percentage of the total albumin adsorbed to a 
maximum of about 20%. The latter value is not increased by 


addition of a further quantity of adsorbent to the solution. 
a ae. ee 


Protein Substances and Anti-substances as Products of 
Adsorption. M. A. Raxkvuzin (J. Russ. Phys. Chem. Soc., 1916, 
48, 465—468).—From analogy with the separation into toxin and 
anti-toxin occurring when anti-diphtheritic and other serums are 
treated with adsorbents (compare Ostromisslenski, A., 1915, i, 751, 
752; Zunz, Zeitsch. Immunitédtsf., 1914, 326), the author regards 
the separative adsorption of proteins, enzymes, etc., by aluminium 
hydroxide as separation into an adsorbed portion and a non- 
adsorbed anti-substance. Thus, hen’s egg-albumin, [a], —37°1°, 
yields 19°22% of adsorbed albumin I, [a],, —56°0°, and 80°78% of 
‘anti-albumin,” [a],, —32°6°; hen’s egg-albumin peptone, [a], 
—95°24°, wives 24°19% of adsorbed peptone I, [a], —156°68°, and 
75°81% of “anti-peptone,” [a], —75°0°; and diastase (optically 
inactive) yields 7°10% of adsorbed diastase I and 92°90% of “ anti- 
diastase,” the latter, but not the former, giving Ostromisslenski’s 
reaction with picramic acid. In the case of the solid paraffins of 
Grosny naphtha, adsorption effects removal of the lower homologues 
present, and it may be assumed that the adsorbed fractions of 
proteins, enzymes, and serums are also of lower molecular weight 


than the non-adsorbed fractions remaining in solution. 
T. H. P. 
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Retarded Diffusion and Rhythmic Precipitation. J. 
STANSFIELD (Amer. J. Sci., 1917, [iv], 48, 1—26).—An account is 
given of earlier work on the formation of rhythmic precipitates, 
and further experiments are described in which the author has 
investigated more particularly the phenomena associated with the 
precipitation of silver chromate by diffusion of silver nitrate and 
potassium chromate, when one of the reagents is in the form of 
an aqueous solution and the other in the form of a gelatin jelly. 

The results obtained show that separated bands of precipitate 
are most readily produced when a concentrated silver nitrate 
solution diffuses into a weak chromate solution. The diffusion of 
a strong chromate solution into a weak silver solution yields similar 
results, but the particles formed are larger. When the concentra- 
tions of the two reagents approximate to equality, the precipitate 
appears to be continuous, but under the microscope it is seen to 
be finely banded. 

The gradual increase in the distance between the bands during 
the process of rhythmic precipitation has been attributed to pro- 
gressive dilution, but it seems that the rate of diffusion is an 
important factor. The rates of diffusion of different substances 
in gelatin vary considerably, and a strong solution diffuses more 
rapidly than a weak solution. The rate of diffusion of a given 
aqueous solution is retarded by increasing the concentration of 
the jelly, and the total range of diffusion is also diminished by 
this increase in the jelly concentration. H. M. D. 


Molecular Condition of Pure Liquids. P. N. Pavuov (J. 
Russ. Phys. Chem. Soc., 1916, 48, 1008—1032).—The author 
develops methods of investigating the molecular state of liquids 
and saturated vapours based on the properties of the thermo- 
dynamic functions, and the principles of the theory of correspond- 
ing states, independently of any particular form of the equation 
of state. 

Proof is advanced of the following so-called “ capillary—chemical 
law of equimolecular surfaces’’: With all normal liquids forming, 
at corresponding temperatures, disperse systems with equimolecular 
surfaces (systems of equimolecular degrees of dispersion), the free 
molar surface energies are proportional at corresponding tempera- 
tures. This relation may be expressed conveniently in the form 
(yv"/T)(corres.)=a universal constant=c, y being the surface 
tension, » the molecular volume (M/d), » an arbitrary number, 
and 7' the absolute temperature; for corresponding values of 7, 
the values of ¢ for different liquids should be dependent, not on 
the chemical nature of the compound, but only on the tempera- 
ture. Introduction of different values for » into this equation 
leads to a number of universal constants, cy, ¢, ¢), Co, ete., and 
normal liquids should satisfy each of the relations thus obtained. 

Further, d(yv")/dT=k, that is, the thermal coefficient of the 
molecular free surface energy for all disperse drops of a system 
with equimolecular surfaces, is constant, independently of the 
chemical nature of the substance. Integration of this expression 
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within the limits from the critical temperature to a temperature 
very near to it leads, on the assumption that y=0 at the critical 
temperature, to the equation yv"/(7,—7)=A, A being also a 
universal constant, independent of the chemical nature of the com- 
pound, but dependent on the temperature. Substitution for » of 
the values 0, 2/3, 1, 2, etc., gives expressions for a series of universal 
constants, A,, A, A,, etc., each of which should be satisfied by 
normal liquids. 

Investigation of the values of the functions yv"/7 and 
ye"/(T-—T) for a number of liquids shows that the following 
liquids are abnormal: (1) »-octane, m-xylene, mesitylene, durene, 
naphthalene, diphenylmethane, af-dibromoethane; (2) methyl- 
aniline, dimethylaniline, acetonitrile, propionitrile; (3) acetone, 
anisole, and phenetole; (4) water, methyl, ethyl, propyl, »-buty], 
isobutyl, and isoamyl alcohols; (5) acetic, propionic, n-butyric, 
tsobutyric, and isovaleric acids; (6) methyl acetate, methyl and 
ethyl propionates, methyl butyrate and isobutyrate; (7) bromine, 
nitrogen tetroxide, carbon disulphide, and silicon tetrachloride. 
Ethyl ether and carbon tetrachloride are normal liquids, as also 


is propyl formate in the temperature interval 0°6054—0°8464. 
oe A 


Relation between the Physical Properties of Solutions 
and their Mixtures. Erik Anpersson (Medd. Nobel Inst., 1916, 
3. No. 12, 1—22).—It is shown that the mixture rule is applic- 
able to mixtures of solutions of different electrolytes containing 
a common ion, and that the calculated values of the density, 
electrical conductivity, surface tension, coefficient of expansion, 
and freezing-point depression are in close agreement with those 
found by experiment. The mixture rule is also applicable in 
respect of the density when solutions of sucrose are mixed with 
various salt solutions, but such mixtures do not satisfy the mixture 
rule in respect of the freezing-point depression. H. M. D. 


Structure of True Solutions and Nature of the Trans- 
formations Occurring in Them. P. P. von Wermarn (J. 


Russ. Phys. Chem. Soc., 1916, 48, 532—537).—In this communica-, 


tion, the following points, to be dealt with in detail later, are 
briefly considered. 

When solutions (about 1%) of oleates of various metals in xylene 
are heated from the ordinary temperature to the boiling point, the 
following changes of colour occur: nickel oleate, green -— greenish- 
yellow — yellow (b. p.); chromium, violet — green; iron, orange — 
orange-red; cobalt, red — violet — lilac — blue = _ indigo 
(b. p.); these colour changes occur suddenly as the temperature 
changes, and are perfectly reversible. Similar series of colour 
changes are produced in aqueous solutions of the chlorides of the 
same metals either by heating or by saturation with hydrogen 
chloride, but most of the theories advanced to explain this pheno- 
menon, for instance, those based on the assumption of hydration 
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or ionisation, are inapplicable to solutions of anhydrous oleates in 
completely anhydrous aromatic hydrocarbons. 

According to the author’s theory, such colour changes in true 
solutions are due to changes in the magnitude of the intensity 
factor of the volume energy of the molecules, that is, of their con- 
densation, which is often accompanied by reactions of combination 
or decomposition. The change in this intensity factor may be 
caused by different kinds of energy, for instance, thermal, volume 
(great contraction) or chemical (solvation, desolvation, solvent- 
olysis, hydrolysis, and the like) energy, and identical changes in 
the intensity factor of the volume energy of the molecules exert 
identical effects on the absorption of light energy by the solutions, 
quite independently of the kind of energy causing the changes. 

Complete parallelism exists between the colours of dispersoid 
solutions of the chlorides, and their hydrates and hydrochlorides, 
of copper, nickel, cobalt, iron, and chromium in aromatic hydro- 
carbons, and those of true solutions in the same compounds. From 
the experimental data obtained, the following conclusions are 
drawn: (1) True solutions undoubtedly possess a granular struc- 
ture, that is, are disperse, their stability being due to causes given 
in the author’s dispersoidological theory of true solutions (A., 
1913, ii, 678). (2) Investigation of dispersoid solutions of coloured 
salts represents a powerful agent for the elucidation of the nature 
of true solutions, and permits of the determination of the chemical 
or physical transformations responsible for the changes in colour. 

The weaker the base combined with oleic acid in an oleate, the 
more readily soluble is the oleate in aromatic hydrocarbons, and 
the more nearly does the solution obtained approach typical true 
solutions, both in degree of dispersiveness and in other properties. 
In other words, in an oleate containing a weak base, the property 
of oleic acid of dissolving (and solvating) in aromatic hydrocarbons 
is weakened to a less extent than in an oleate containing a stronger 
base (compare A., 1916, ii, 177). 

The bearing of these considerations on the causes underlying 
the solubility and insolubility of substances is discussed. 


3. aes Be 


The Actual State of the Theory of Electrolytic Dissocia- 
tion in Water and Non-aqueous Solvents. Bonpan DE 
Szyszxowskt (Medd. Nobel Inst., 1916, 3, No. 11, 1—16).—The 
formula proposed by the author (A., 1915, ii, 616) to express the 
relation between the degree of ionisation and the concentration 
of an electrolyte is shown to be equivalent to the formula put for- 
ward by Kraus and Bray (A., 1913, ii, 914). In the latter, how- 
ever, the deviation from the law of mass action is attributed to 
the influence of the ions, whilst the author’s formula, 

ea? /(1—a)= K + k(eg)/8)™, 
ascribes the deviation to the influence of the undissociated mole- 
cules, the concentration of which is given by ¢,=c(1 —a). 

Analysis of the equation leads to the conclusion that the exist- 

ence of a minimum value of a requires that the constant X should 
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be comparatively large, this minimum being the resultant of the 
effect produced by the operation of the law of mass action as 
measured by A and that produced by the action of the undis- 
sociated molecules as measured by k(c,!/*)™. 

From an examination of the data recorded by Kraus and Bray 
for non-aqueous solutions, it is found that the product of the 
constant and the specific inductive capacity € has approximately 
the same value for all solvents. According to Walden, the linear 
concentration c'/3, corresponding with the minimum value of the 
degree of ionisation, is also related to the specific inductive capacity 
of the solvent in accordance with the equation ¢/c!/3=constant, 
and by continuing these relations the author arrives at the equa- 
tion m.c!/3=constant. In other words, the constant m in the 
above ionisation formula varies inversely as the distance between 
the molecules of the electrolyte in the solution, which shows a 
minimum conductivity. 

Although Kraus and Bray have assumed that the ionisation 
curve on both sides of the minimum is represented by the above 
equation, the actual observations seem to show that a more com- 
plex expression is required to give a complete account of the 
ionisation relations. This may be done by an equation of the 
type ca*/(1 —a)=ky,(¢51/3)" + &,(e9!/8)" + K, in which m>3 and 
n<3>0. In this equation, the first term determines the 
behaviour of the electrolyte in concentrated solution, whilst the 
second and third terms regulate the behaviour in dilute solution. 
This equation, in combination with me=constant, leads to the 
conclusion that the concentration of the solution at which the 
minimum conductivity occurs is the greater the greater the specific 
inductive capacity of the solvent. H. M. D. 


Influence of Electrolytes on the Dissociating Power of 
Solvents. III. A. N. Sacwanov (J. Russ. Phys. Chem. Soc., 
1916, 48, 361—372. Compare A., 1914, ii, 419; 1915, ii, 526, 732). 
—Cryoscopic measurements on solutions of dimethylpyrone and 
hexachloroethane in aniline give for the latter the cryoscopic con- 
stant 63°5—63°8, the value calculated from the latent heat of 
fusion being 67°5. The low value obtained by Ampola and 
Rimatori, namely, 58°7 (A., 1897, ii, 306), is due to the formation 
of complexes. 

The molecular weights of pyridine and aniline in acetic acid, 
as determined cryoscopically, are comparatively little above the 
normal values, although the increase of the molecular weight with 
the concentration, particularly for aniline, is clearly marked. 

According to the hypothesis which assumes the formation of 
complexes able to conduct, a normal magnitude of the coefficient 
i or of the molecular weight on abnormal dissociation is indicative 
of marked electrolytic dissociation of polymeric molecules. Further, 
this hypothesis leads to the conclusion that the freezing-point 
depression of a mixture of two electrolytes, possessing on abnormal 
dissociation normal molecular weights, should be the sum of the 
two partial depressions of the separate electrolytes. Actual experi- 
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ment shows that the depression of a mixture of pyridine and 
aniline acetates in acetic acid is, within the limits of experimental 
error, additive; only for quite concentrated solutions is the 
measured depression a little greater than the calculated value, 
probably owing to solvation. The molecular weight of potassium 
formate in acetic acid is considerably less than the normal value, 
the formic acid being replaced by acetic acid in the salt; the 
extent to which this replacement proceeds increases with the dilu- 
tion of the salt, so that in dilute solutions the molecular weight 
is approximately one-half of the calculated value. Only one 
mixture of potassium formate and pyridine acetate in acetic acid 
was examined, additivity of the partial depressions being observed. 
These results support the formation of conducting complexes, and 
are in contradiction to the hypothesis which assumes a dissociating 
influence of the ions on neutral molecules. Tt. H. P. 


The Phenomena of Suspended Transformation. Grrrrup 
KornFELD (Monatsh., 1916, 37, 609—633).—After reviewing the 
arguments for and against the existence of a metastable region for 
supercooled liquids and supersaturated solutions, in which crystal- 
lisation will not occur spontaneously, but needs the presence of a 
suitable nucleus, the result is given of a large number of experi- 
ments on the crystallisation of salol in sealed glass tubes at 25° 
and 30°. As a result of the investigation, the conclusion is drawn 
that, in the majority of the tests made, crystallisation occurred 
spontaneously, the influence of impurities being evident only in 
a very small proportion. At the temperatures used, gentle agita- 
tion is insufficient to induce crystallisation, so that the observa- 
tions do not favour the idea of a metastable region, and appear 
to confirm the views of Pfaundler (this Journal, 1877, i, 433, 435) 
and de Coppet (this Journal, 1876, i, 184) of spontaneous crystal- 
lisation as dependent on kinetic molecular conditions. D. F. T. 


The Existence, Size, and Determination of Crystal 
Molecules. <A. Fock (Centr. Min., 1916, 392—396).—The author 
argues in favour of the existence of chemical molecules as such in 
crystals, as opposed to the theory, supported by ‘X-ray analysis, 
that atoms or electrons are situated at the points of the point- 
systems in crystal structures. L. J.S. 


Table of Schoenflies's Cubic Space-lattices. Paut Nice. 
(Centr. Min., 1916, 497—-505).—Schoenflies’s thirty-six space-lattices 
are reduced to nine types of point-systems and are represented in a 
table. Examples are given of how various cubic substances con- 
form with these structures when the atoms or ions (groups of atoms 
as suggested by Y-ray analysis) are situated at the points of these 
point-systems. L. J. 8. 


Theory of Peptisation. Witper D. Bancrorr (J. Physical 
Chem., 1916, 20, 85—117).—A theoretical paper, in which peptisa- 


tion is critically considered. Accepting Freundlich’s generalisation 
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that adsorption involves a lowering of the surface tension of the 
adsorbing phase, the author puts forward the following as a theory 
of peptisation. Any substance which is adsorbed by a second will 
lower the surface tension, and will therefore tend to disintegrate, 
in other words, to peptise it. Should the Freundlich generalisation 
prove not to be universally true, such a theory may be easily modi- 
fied to account for new facts. The theory being accepted, it follows 
that peptisation may be brought about by a solvent, by a dissolved 
non-electrolyte, by an ion, by an undissociated salt, and by a 
colloid. Adsorption decreases in general with rising temperature, 
and so does the cohesion of the adsorbing substance. Hence peptisa- 
tion may be brought about by a solvent at high temperature even 
when it does not occur at low temperatures. As instances of this, 
the author discusses the cases: glass-water, vulcanised rubber- 
organic solvents, and gelatin-water. As cases of peptisation by a 
dissolved non-electrolyte, the author discusses sugar or glycerol and 
hydroxides in water, and ether and pyroxylin in alcohol. Typical 
cases of ion peptisation in water are silver bromide and potassium 
bromide, silica or chromic oxide and potassium hydroxide, alumina 
and acids, and chromic oxide and chromic chloride. No case of 
peptisation by a soluble undissociated salt has been studied as such, 
but if impure mercury is shaken with water, peptisation is brought 
about by the oxide film. As typical cases of peptisation by a colloid 
in water, silver bromide—gelatin, alkaline chromic oxide—hydrated 
ferric oxide, and gold-stannic oxide are quoted and discussed. 
Since adsorption depends on the surface, and since peptisation 
involves breaking down the cohesion of particles, there is no neces- 
sary connexion between the amount of adsorption and the ease of 
peptisation. A coarse-grained, porous precipitate may be peptised 
more readily than the same mass of substance in a more dense 
form. Von Weimarn’s theory of peptisation, which assumes that 
the solid always dissolves in the peptising agent, forming unstable 
compounds which then break down the precipitate forming a sol, is 
discussed and shown to be inadequate. J. F. S. 


Viscosity and Hydration of Colloidal Solutions. Svanre 
ARRHENIUS (Medd. Nobel Inst., 1916, 3, No. 13, 1—20).—-The fact 
that the viscosity of many colloidal solutions changes more rapidly 
than the concentration is not in agreement with Einstein’s formula, 
and Hatschek has expressed the view that this is due to the forma- 
tion of an envelope of the dispersive medium round each particle 
of the disperse phase. When the quantities of water associated with 
the colloidal particles are calculated for various solutions, numbers 
are obtained which are difficult to reconcile with the chemical 
relations between the disperse phase and the dispersive medium. 

The data for colloidal solutions of sulphur and various proteins 
have accordingly been re-examined, and it is found that the experi- 
mental observations can be simply interpreted in terms of the 
author’s formula for the viscosity of mixtures as modified by Ken- 
dall (A., 1914, i, 109). In the case of sulphur sols, the formula 
may be applied directly with entirely satisfactory results, but for 
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solutions of proteins it is necessary to assume that the molecules 
are hydrated to some extent. The combined water per gram of 
protein varies from 0°7 gram for egg-albumin to 2°2 grams for 
euglobulin. These quantities of water are much smaller than those 
obtained on the basis of Hatschek’s hypothesis. 

The fact that this hypothesis leads to the conclusion that the 
size of the water envelope is approximately proportional to the 
change in the viscosity produced by the addition of 1 per cent. of 
protein, is also said to afford internal evidence that it cannot afford 
a basis for the determination of the degree of hydration of colloids. 


H. M. D. 


Relation between the Colour and the Degree of Dis- 
persion of Particles in Coloured Solutions. W. Harrison 
(J. Soc. Dyers, 1917, 38, 7-—9).—-A criticism of Ostwald’s view (A., 
1911, ii, 868) that the colour of colloidal solutions varies with the 
size of the particles, and changes in the direction yellow—red—blue, 
with increase in the size of the particles. 

If acid is added gradually to a colloidal solution of night-blue 
free base, it first dissolves with very little change in colour, is then 
precipitated without colour change, and finally redissolves with 
change in colour through green to yellow. Similar behaviour is 
exhibited by Victoria-blue B, Nile-blue, acid-violet 7B, and formy]l- 
violet S4B. These changes are not in accordance with Ostwald’s 
rule. 

If the above dyes are dissolved in glacial acetic acid, they change 
in colour in the direction violet-—blue—green—yellow on the addi- 
tion of mineral acids, but there is no visible change in the size of 
the particles. The amount of mineral acid required is much less 
than in aqueous solution. 

In the author’s opinion, change in colour is more probably due 
t> molecular rearrangement, and not to change in the size of the 
molecular aggregate, although it is possible that these changes 
may occur simultaneously. H. M. D. 


Protective Colloids. IV. Radix Althaez as Protective 
Colloid. <A. Gurprer and G. L. Weise (Kolloid Zeitsch., 1916, 
19, 230—234. Compare this vol., ii, 21).—The protective action of 
extracts of the root of marsh mallow on solutions of colloidal gold, 
obtained by the reducing action of hydrazine hydrate, pyrogallol, 
catechol, and tannin, has been examined in detail. The increase in 
stability of the gold solutions in presence of the protective colloid 
is much less marked than that found in previous experiments with 
other plant extracts. H. M. D. 


Protective Colloids. VII. Cydonia Seed as Protective 
Colloid. A. Gursrer and A. Waaner (Kolloid Zeitsch., 1916, 19, 
235—-241).—The preparation of colloidal sclutions by extracting 
quince seeds with water is described. The stability of the solutions 
has also been examined, with special reference to the influence of 
time, concentration, temperature, salts, acids, and alkalis. 


H. M. D. 
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Ultra-microscopic Investigation of Tanning Phenomena 
in Jellies. W. Mortter (Kolloid Zettsch., 1916, 19, 205—213). 
——-An account is given of the ultra-microscopic structures which 
are exhibited by gelatin jellies when these are subjected to the 
action of alcohol, tannin, chromic salts, and formaldehyde. The 
micro-photographic records show that the phenomena associated 
with the action of these reagents on jellies are closely similar to 
those which are characteristic of the tanning of hide fibres. The 
actual differences are due solely to the circumstance that the fibrils 
in the hide are orientated, whilst those in the jelly are distributed 
in all possible directions. It is assumed that gelatin contains two 
substances, a- and @-gelatin, of which only the agelatin forms the 
structural units, whilst the 8-gelatin is structureless and occupies 
the spaces between the fibrils of a-gelatin. In the jelly these fibrils 
are independent of one another, and under the influence of external 
forces, the irregular net-work may be transformed into a system in 
which the fibrils are orientated, and in this way structures are 
developed which vary according to the nature of the forces to 
which the gelatin jelly is subjected. H. M. D. 


Internal and Surface Structures in Jellies. I. W. 
MOELLER (Kolloid Zeitsch., 1916, 19, 213—219. Compare preced- 
ing abstract).—The author has examined the structure of gelatin 
subjected to the action of water vapour and warm water, of gelatin 
jellies before and after dehydration, and also the structure of 
gelatin which has been heated to a temperature at which it begins 
to decompose or has been subjected to the action of superheated 
steam and subsequently drawn out into threads. 

The observations afford evidence in support of the view that 
gelatin consists of an irregular conglomerate of fibrils forming a 
network of a-gelatin with 8-gelatin in the intervening spaces. The 
structure becomes visible when the gelatin is subjected to any 
action which removes the #-gelatin partly or completely. In these 
circumstances the fibril units of a-gelatin undergo orientation to a 
greater or less extent, forming fibril groups which are visible in the 
ultra-microscope. H. M. D. 


Imitation of Certain Anatomical Structures. Martin 
H. Fiscuer and Marian O. “" (Kolloid Zeitsch., 1916, 19, 
220—-230. Compare A., 1916, i, 693; ii, 557).—A_ description is 
given of certain morphological samen shown by colloids or mix- 
tures of colloids which have been subjected to hydration or de- 
hydration. Attention is directed to the close resemblance between 
these and the structure of various forms of differentiated proto- 
plasm in the living organism, and it is suggested that this differ- 
entiation of living protoplasm may be brought about by influences 
similar to those which are found by experiment to produce differ- 
ences in the structure of simple colloids. H. M. D. 


Non-, Uni- and Bi-variant Equilibria. X. F. A. H. 
Scuretnemakers (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 
514—-527. Compare A., 1916, ii, 476)——-A further discussion of 
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equilibrium relation in which it is shown that three types of 


pressure—temperature diagrams may be differentiated. 
H. M. D. 


The Equilibrium Solid-Liquid-Gas in Binary Systems 
which Present Mixed Crystals. IV. H. R. Kruyr (Proc. 
K. Akad, Wetensch. Amsterdam, 1917, 19, 555—564).—In a 
previous communication (compare this vol., ii, 81), it was shown 
that the coexistence of solid, liquid, and vapour in the system in 
which bromine and iodine are the components was characterised 
by the pressure-temperature curve showing two maxima and a 
minimum. In this system, the compound [Br is formed, and this 
forms mixed crystals with the components, but it is shown that 
this type of pressure-temperature curve may also be obtained when 
mixed crystal formation does not occur. H. M. D. 


Principle of the Change of an Equilibrated System 
under the Influence of an External Agent. II. E. Vot- 
cHonski (J. Russ. Phys. Chem. Soc., 1916, 48, 272—278. Com- 
pare A., 1912, ii, 441).—An analytical proof is given of the prin- 
ciple: Within an equilibrated system, subjected to external 
influence, all the processes which occur, taken either, together or 
singly, are of such sign that fhey aid the work of the external 
factor. a meee 


Equilibrium between Mucic Acid and its Lactones. 
W. A. Taytor and 8S. F. Acree (J. Physical Chem., 1916, 20, 
118—-120).—A preliminary paper in which experiments, designed 
to determine the equilibrium conditions of acid and lactone in 
aqueous solution, are described. Quantities of mucic acid in excess 
were placed in water, and heated (a) at 30° for an hour, (+) at 
100° for thirty minutes, and (c) kept at the ordinary tempera- 
ture for some time. The solutions were then placed in a thermo- 
stat at 25°, and filtered portions withdrawn at intervals. The 
free acid was determined by titration in ice-cold solution with 
standard alkali solution, and the amount of lactone by adding an 
excess of V/10-standard alkali, boiling for a few minutes, and then 
titrating the excess of alkali with N/10-hydrochloric acid. The 
experiments show that the same equilibrium is reached in all three 
cases, the cases ()) and (c) requiring 1440 hours, and (a) requiring 
2880 hours, on account of supersaturation. At equilibrium, there 
were roughly twice as many lactone groups as carboxyl groups in 
the solution. The data are insufficient to indicate whether the 
lactone present is a monolactone or a dilactone. J. F. S. 


Erroneous Interpretation of the Kinetics of Chemical 
Reactions. A. Gerasimov (J. Russ. Phys. Chem. Soc., 1916, 48, 
456—457).—If, in a reaction of the first order, A mols. of the 
reacting substance are taken in V litres of solution, and 2 mols. 
undergo change in time ¢, the velocity of the reaction is expressed 
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by the equation —d[(A —x)/V]/dt=K(A-—«x)/V (i). When the 
volume remains constant, this equation gives 

—1/V .d(A—2)/dt=K(A—2)/V or dz/dt=K(A — 2) (ii). 
If, however, the volume is not constant, either because there is an 
actual change or because the volume occupied by the reacting 
molecules requires a correction, equation (ii) is inapplicable, equa- 
tion (i) becoming dx/dt=(A —x)(K-—1/V.dv/dt) (iii). Similar 
relations hold for reactions of higher orders. The author points 
out that equation (ii) has been erroneously employed by various 
investigators in cases where the volume varies, and where, con- 
sequently, equation (iii) should be used. ee 


Time Reaction of the Neutralisation of Carbonic Acid 
and the True Dissociation Constant of Carbonic Acid. 
A. Ture. (Zeitsch. Elektrochem., 1916, 22, 423—424).—Polemical. 
The author criticises the work of Pusch (A., 1916, ii, 477, 557), and 
claims the field of work entered by Pusch as his own. Reference 
is made to work by the author and Strohecker (A., 1913, ii, 199; 
1914, ii, 361, 448), and also by Strohecker (A., 1916, ii, 522). 

J. F. 8. 


Reaction between Amylene and Trichloroacetic Acid in 
Different Solvents. II. G. E. Timorzey and V. A. Kravcov 
(J. Russ. Phys. Chem, Soc., 1916, 48, 985—993. Compare A., 
1915, ii, 755).—Oxygenated solvents form with trichloroacetic acid 
more or less stable solvates, and thus play the part of weak bases. 
In order to ascertain the effect of non-oxygenated basic compounds 
in this direction, the authors have investigated the change caused 
in the extent to which the reaction, 

CCl,-CO,H + C;H,, — CCl,°CO,°C;H),, 
occurs in the indifferent solvent, benzene, by the presence of 
dimethylaniline, pyridine, or diphenylamine ; the experiments were 
made at both 25° and 50°. 

At either temperature, the reaction is considerably checked by 
the addition of the first portions of dimethylaniline, the effect 
being greater than with oxygenated solvents, as would be expected 
from the higher basicity. As the proportion of added base in- 
creases, the curves for 25° and 50° exhibit a distinct tendency to 
approach and cut, as has already been found for acetone and for 
methyl ethyl ketone (/oc. cit.). The effect is very nearly propor- 
tional to the proportion of base added, the curves approximating 
closely to straight lines. Similar results are obtained if the 
dimethylaniline is replaced by pyridine. 

With diphenylamine, different results are yielded. In agreement 
with the much feebler basicity, the effect is here much less marked 
than in the previous cases, and the curves are more nearly similar 
to those of oxygenated solvents. The curves at 25° and 50° are 
perfectly parallel, the distance between them being about 11%, 
which is the same as for pure benzene at the same temperatures. 
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The conclusion is drawn that the amount of the acid falling to the 
share of the diphenylamine is constant, independently of the 
temperature, that is, that the complex which the base forms with 
trichloroacetic acid is stable as regards temperature. TT. H. P. 


Velocity of Solution of Metals. II. Velocity of Solu- 
tion of Zinc in Acids. M. Cenrnerszwer (J. Russ. Phys. 
Chem, Soc., 1916, 48, 470—524. Compare A., 1915, ii, 562, 563). 
—A number of further results have been obtained, the principal 
ones being as follows. 

Etched zine dissolves in hydrochloric acid more rapidly than 
zinc with a polished surface. The metal, which reaches its maxi- 
mum velocity of dissolution in 2NV-hydrochloric acid, dissolves in 
fresh acid with a continually diminishing velocity, and the process 
of solution follows Boguski’s law. Sulphuric acid dissolves zinc 
appreciably more slowly than does hydrochloric acid with an equal 
concentration of hydrogen ions. 

Zinc sheets from one and the same melt dissolve with different 
velocities, owing to variations in the crystalline structure of the 
metal, but with rolled zine sheets, concordant results are obtained. 
Zine which has been treated with emery dissolves more rapidly 
than polished zinc, and zine plates subjected to the action of iodine 
solution more rapidly than fresh plates. 

The velocity of dissolution of the metal increases more rapidly 
than the concentration of the acid, and the black precipitate which 
forms at the surface of the meta! during the action accelerates 
dissolution, removal of this precipitate resulting in the loss of the 
former activity of the metal. In distilled water, zinc retains its 
activity for a long time, but in the air the metal partly loses its 
activity. When rapidly cooled, zinc exhibits a more pronounced 
induction period than when slowly cooled, but if its surface is 
subsequently etched, its velocity of dissolution is the same as in 
the latter case. Prolonged heating at 400° of zinc which has been 
rapidly cooled increases its period of induction. The potential of 
active zine is somewhat higher than that of passive zinc. 

In order to explain the phenomena observed, the supposition is 
made that ordinary (chemically pure) zinc is in a passive condition, 
increase of the velocity of dissolution during the period of induc- 
tion being explained by transformation of the metal from the 
passive to the active state. 

An attempt is made to explain the passivity of iron and other 
metals in accordance with Helmholtz’s theory of the electric double 
layer, and it is shown that such a representation is capable of 
furnishing explanations of: the influence of foreign metals on the 
solution of zine (De la Rive’s theory), the influence of mechanical 
and chemical treatment of the surface of the zinc, the period of 
induction, periodic phenomena in the dissolution of metals (Adler's 
theory, A., 1912, ii, 891), the passivification of metals by means of 
oxidising agents and polarisation, rusting of iron and other metals 
(compare Walker, Cederholm, and Bent, A., 1907, ii, 875; Cush- 
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man, Hlektrochem. Metallurg. Ind., 1907, 5, 257, 365), the activa- 
tion of metals by hydrogen (compare Grave, A., 1911, ii, 896), the 
specific influence of different electrolytes on the condition of 
metals, etc. - oY 


Rhodium Catalysis of Formic Acid. Pu. C. Wutapistaw 
Haas (Zeitsch. Elektrochem., 1916, 22, 443—445).—The author is 
of the opinion that the catalytic activity of the noble metals is to 
be attributed to electrochemical actions, and to confirm this view 
the decomposition voltage of formic acid has been determined 
between electrodes of various types and sizes. A 30% solution of 
formic acid was used in all experiments ; with two bright electrodes, 
irregular decomposition curves were obtained, but no definite 
decomposition voltage could be observed. Using two platinised 
electrodes, the nature of the curves changed, and a definite value 
of 0°24 volt was obtained for the decomposition voltage. It was 
also found that if the anode alone was platinised, a definite value 
could be obtained for the decomposition voltage. Using two platin- 
sed electrodes which were covered with activated rhodium, the 
author was unable to find any difference in the decomposition 
voltage (compare Blackadder, A., 1913, ii, 36). J. F.S. 


Theory of Heterogeneous Catalysis. L. G. Gurvitscn 
(J. Russ. Phys. Chem. Soc., 1916, 48, 837—-856).—-Detailed investi- 
gation of the reaction of pinene with floridin (A., 1915, i, 933) leads 
to the conclusion that the initial products of this reaction are poly- 
terpenes, which, under the influence of the heat developed, subse- 
quently undergo partial decomposition into simple terpenes. The 
formation of the polyterpenes is caused by the adsorption of the 
pinene on the surface of the floridin, propinquity of the pinene 
molecules being thus effected ; factors which impede this adsorption 
also retard the transformation of the pinene. 

A catalytic reaction of another type has been discovered in the 
action on carbon disulphide of the partly dehydrated aluminium 
hydroxide obtained from metallic aluminium in presence of traces 
of mercury ; this reaction, which proceeds at the ordinary tempera- 
ture, is expressed by the equation CS,+ 2H,O=2H,S+CO,. The 
yield of hydrogen sulphide attains a maximum for a certain per- 
centage of water in the alumina, and the conclusion is drawn that 
the transformation of the carbon disulphide is a result of its 
adsorption, that is, of the approach of the carbon disulphide mole- 
cules to the water molecules within the sphere of action of the 
molecules of alumina. In a similar manner, alumina prepared as 
described above causes the conversion of ethyl chloride into ethyl 
alcohol in the cold. 

The hypothesis that adsorption always forms the basis of hetero- 
geneous catalysis also furnishes a very simple explanation of those 
reactions in which the formation of intermediate chemical com- 
pounds is usually assumed, for instance, the reactions of Ipatiev, 
Sabatier, Bredig, ete. T. H. P. 


aren 
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A Laboratory Gas Meter. E. G. Becxetr (J. Soc. Chem. 
Ind., 1917, 36, 52).—The apparatus consists essentially of a glass 
U-tube, the limbs of which are connected by a glass siphon, as 
shown in the annexed diagram. It is filled up to the dotted line 
AB with water (or other suitable mobile liquid), which thus fills the 
siphon, C. When the gas to be measured enters the apparatus, it 
forces the level of the water down in A 
and up in B until the difference in 
pressure causes the siphon to empty 
itself into B. The gas in A then escapes 
into B through the siphon, whilst the 
level of the water readjusts itself in the 
U-tube and the siphon again becomes 
filled. The process then starts again. 
The siphon runs over each time after 
a definite amount of gas has passed 
through the instrument, which amount, 
however, varies with the velocity of the 
gas. 

The apparatus has the advantage 
that it can be used for corrosive gases, 
such as chlorine, for which the ordinary metallic gas-meter is quite 
unsuitable. 

If a constant stream is desired, gas at a high pressure should 
be employed and the rate regulated or throttled immediately in 
front of the meter. H. W. 


Inorganic Chemistry. 


The Absolute Density of Hydrogen Bromide Gas. C. K. 
Reman (Compt. rend., 1917, 164, 44—46).—Using the direct 
weighing method described by Moles (A., 1916, ii, 314, 526), deter- 
minations have been made of the weight of a normal litre of hydro- 
gen bromide, the gas having been prepared either by the direct 
combination of hydrogen and bromine or by the action of syrupy 
phosphoric acid on potassium bromide, the resultant gas being 
purified in each case by fractional distillation of the liquefied gas. 
The value obtained, as a result of thirty-one determinations, for 
the weight of a normal litre of the gas is 3°6442+0°0002 grams. 

W. G. 


Electrolytic Oxidation of Sulphurous Acid. M. pe K. 
Tuompson and N. J. Toompson (Jet. and Chem, Eng., 1916, 15, 
677—679; from J. Soc. Chem. Ind., 1917, 836, 81).—The apparatus 
consisted of an earthenware cup as diaphragm containing a cylin- 
drical nickel cathode with a cylindrical platinum gauze anode sur- 
rounding the diaphragm, the porous cup being filled either with 
sulphuric acid or sodium sulphite, The anodic compartment con- 
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tained a solution of sulphur dioxide (1—5%); during electrolysis, 
the anode solution was kept saturated by passing in a current of 
sulphur dioxide. The current density was about 0°0075 ampere 
per sq. cm. Results proved that sulphurous acid is easily oxidised 
at platinum anodes to sulphuric acid of any concentration below 
95%. The concentration of sulphuric acid in the cell has a great 
effect on the current efficiency, as also, but in a less degree, has 
the current density. Oxidation occurs with high current efficiencies 
even in concentrated sulphuric acid solutions. For a given concen- 
tration of sulphuric acid, the current efficiency decreases with in- 
creasing current density. H. W. 


Catalytic Oxidation of Ammonia. E. Bucn AwNpbERSEN 
(Zeitsch. Elektrochem., 1916, 22, 441—443).—The oxidation of 
ammonia to nitric oxide and nitrogen dioxide has been investigated 
with regard to the connexion between the yield of oxide and the 
temperature and the rate of passage of the gas over the catalyst. 
It is shown that the yield of oxide is dependent on the tempera- 
ture, but in the presence of the slightest excess of oxygen it is 
practically quantitative. Thus, varying the ammonia concentration 
from 2°5 to 5 volumes per cent., the temperature from 500° to 
1000°, and «he time of contact with the catalyst from 1°15 secs. to 
0°18 sec., the author has been unable to detect any change in the 
amount of nitrogen dioxide produced. The amount of oxide pro- 
duced depends mainly on the use of a catalyst which, whilst accel- 
erating the oxidation, does not affect the decomposition of the 
oxide. It is stated that by use of a suitable catalyst it is possible 
at 500° to obtain a rapid and complete oxidation of ammonia, pro- 
vided that the amount of ammonia does not exceed the amount 
corresponding with the oxygen admitted. J. F. 8. 


Preparation of Carbonyl Chloride. V. A. Priotnikov (J. 
Russ. Phys. Chem. Soc., 1916, 48, 457—458).—The catalytic effect 
of salts is often explainable by the formation of complexes contain- 
ing the catalyst and the substances reacting under its influence. 
Such complexes then undergo decomposition, which is induced 
either by temperature conditions or by the presence of compounds 
causing 2 diminution of the stability of the complexes. In this 
connexion interest attaches to the compounds of aluminium 
chloride with carbonyl chloride obtained by Baud (A., 1905, 
ii, 525). 

[With Satarko-PerriscutscHe.|—Carbonyl chloride is formed 
when carbon monoxide and chlorite are passed through a tube con- 
taining pieces of aluminium chloride at 30—35°, or, still better, if 
the gaseous mixture is passed through a saturated solution of 
aluminium chloride in chloroform; subsequent treatment of the 
chloroform solution with water yields a considerable quantity of 
carbon dioxide. z. H. P. 


Borates: The System Na,0:B,0,:H,O0 at 60°. III. U. 
Sporcr and F. Mecacct (Atti R. Accad. Lincei, 1916, [v], 25, 
ii, 455-—458).-The complete diagram for this system at 60° is now 
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given. The results show that the solubility of sodium oxide is 
97°04 parts per 100 parts of water at 100°, this value being in 
accord with that usually accepted. Of the compounds formed at 
60°, the 1:1:1 and the 2:1:1 (Na,O:B,0,:H,O) compounds have 
not previously been described. a. ae Be 


Preparation of Sodium Perborate. Derurscne Gotp- & 
SILBER-SCHEIDEANSTALT VORM. RoEssLer (Brit. Pat., 100153, 1916; 
from J. Soc. Chem. Ind., 1917, 36, 83).—-A solution containing a 
carbonate (13—15% anhydrous) and an alkali borate is electrolysed, 
the borate reacting with the percarbonate formed to produce per- 
borate. It is essential that the solution should be kept saturated 
with borax, and that solid perborate be always present; it is advis- 
able that catalysts should be absent. This may be effected by using 
pure substances or by adding materials such as alkali hydrogen 
carbonate, stannic acid, or magnesium silicate (1—2 grams per 
litre of electrolyte). 


Preparation of Alkali Perborates. Dervurscue Goip- «& 
SILBER-SCHEIDEANSTALT VORM. RoeEsster (Brit. Pat., 102359, 1916; 
from J. Soc. Chem. Ind., 1917, 36, 83).—Sodium perborate is made 
by electrolysing lyes containing soda and borax. The accumulation 
of sodium hydrogen carbonate, produced during the action, must be 
restricted to a maximum of 70-—-75 grams per litre; otherwise the 
stability of the perborate is adversely affected. Hence, metaborate 
or free alkali and borax are added during the electrolysis; or lime, 
or other alkali, is added to the waste lye prior to its treatment or 
re-treatinent. Hq. W. 


The Double Salts of Cesium Chloride with Calcium 
and Strontium Chlorides. Grorce 8. Jamieson (Amer. J. Sci., 
1917, [iv], 43,67—68).—The double salt, 2CsC1,CaCl,,2H,O, crystal- 
lises from solutions which contain very variable proportions of the 
two chlorides. The molar ratio may, in fact, be varied from 
CsCl/CaCl, =4 to 0°25. 

Solutions containing cesium chloride and strontium chloride in 
the molar ratio 2:1 deposit crystals of the double salt, 

5CsCl ,28rCl,,8H,0O. 

Casium chloride does not form a double salt with barium 

chloride. H. M. D. 


Metallographic Study of the System Silver-Tellurium. 
Masumi Curkasuice and IsaBuro Sarto (Mem. Coll. Sci. Kyoto, 
1916, 1, 361—368. Compare Pélabon, A., 1906, ii, 667; Pellini 
and Quercigh, A., 1910, ii, 1063).—-Two compounds are formed, of 
which one, Ag,Te, melts sharply at 957°, whilst the other, to which 
the formula Ag,Te, is assigned, decomposes below its melting point, 
and exists in two modifications, each of which corresponds with a 
short branch of the freezing-point curve. B-Ag;Te, is formed from 
Ag.Te and liquid at 443°, and changes into the a-modification at 
403°, Solid solutions are not formed. Eutectics occur at 32% 
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Ag and 350°, and at 87°5% Ag and 870° respectively. Annealing 
experiments indicate that the transformation is one of a single 
compound, and that a second compound, such as Ag,Te,, is not 
formed. C. H. D. 


Alloys of Certain Haloid Salts of Silver and of Alkali 
Metals. 8. F. Suemrscnusnni (J. Russ. Phys. Chem. Soc., 1916, 
48, 203—221. Compare A., 1907, ii, 258).-The systems NaBr- 
AgBr, NaCl-AgCl, and KBr—AgBr have been studied thermally 
and micrographically. 

With NaBr—AgBr, results in accord with those of Sandonnini 
and Scarpa (A., 1914, ii, 204) have been obtained. The character 
of the cooling curves indicates the formation of an uninterrupted 
series of solid solutions, and the melting-point diagram corresponds 
with type I of Roozeboom’s classification. The cooling curves, 
however, have not quite the simple form of those of solid solutions, 
but exhibit certain anomalies, depending on the generation of heat, 
almost at the completion of the solidification. The explanation of 
this phenomenon is as follows: Owing to the low velocity of 
diffusion, the crystals of the solid solution which separate first and 
are richer in sodium bromide do not absorb the amount of silver 
bromide required by the conditions of equilibrium at the given 
temperatures; in consequence of this, there remains an excess of 
almost pure silver bromide, which finally crystallises, and gives 
rise to a new halt on the cooling curve. 

The melting-point results for the system NaCl-AgCl are almost 
identical with those obtained by Botta (A., 1911, ii, 293) and by 
Sandonnini (A., 1911, ii, 800), except that the melting points of 
sodium and silver chlorides are found to be 816° and 451° 
respectively. Both silver bromide and chloride exhibit changes of 
colour with change of temperature. 

The results obtained with the system KBr—AgBr agree with 
those of Sandonnini (A., 1912, ii, 941), with the exception that the 
composition at the eutectic point, 285°, corresponds with 67 mol. % 
of silver bromide, and not with 56 mol. %. 

Sections formed by the solidification of the mixtures between the 
microscope slide and cover-glass were examined in reflected light, 
both ordinary and polarised. The alloys of silver and sodium 
bromides exhibit structures similar to those of metallic solid solu- 
tions, the crystals being polyhedral and bordered by more or less 
thin lines, and, especially in the thicker sections, having a zonal 
structure resulting from the inadequate velocity of diffusion men- 
tioned above. Similar appearances are observed with the system 
AgCl-NaCl. Sections containing more than 75 mol. % of sodium 
bromide or 60 mol. % of sodium chloride could not be prepared 
owing to the softening of the glass at the high temperatures 
required, but up to these limits the alloys are anisotropic. The 
structures of these sections and of those of the system AgBr-KBr 
are in complete correspondence with the melting-point diagrams. 


m. FP. 
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Lead Subiodide and an Improved Method for Preparing 
Lead Suboxide. The Solubility of Lead Iodide. Henry 
Greorce Denuam (T., 1917, 111, 29—41. Compare Denham and 
Allmand, T., 1908, 93, 424).—In the earlier paper it has been 
shown that, in the presence of platinised platinum, hydrogen can 
reduce bivalent salts of lead to a lower state of valency. The 
treatment of lead suboxide with an acid or of a solution of a lead 
salt with metallic lead fails to produce lead sub-salts. However, 
by the action of methyl iodide vapour on a mixture of lead sub- 
oxide with four times its weight of silica at 260° in an atmosphere 
of nitrogen, it is possible to obtain lead subiodide, PbI (compare 
Denham, A., 191}, ii, 804), as a bright yellow solid, which on heat- 
ing decomposes above 300°, with formation of lead iodide and 
metallic lead, a similar decomposition being effected by the action 
of acids. Lead subiodide appears to undergo slow oxidation in 
the air; it is much less soluble in water than is lead iodide, the 
solubility ratio, judged from the relative electrical conductivity of 
the two salts measured in a special apparatus, being approximately 
1:9; the solution gives no trace of a precipitate with potassium 
chromate or hydrogen sulphide. 

A determination of the solubility of ordinary lead iodide in 
water, based on the electrical conductivity of a saturated aqueous 
solution at 25° in a vacuum, and assuming complete dissociation, 
gave a result in exact agreement with that of von Ende (A., 1901, 
ii, 241; see also Lichty, A., 1903, ii, 480; Bottger, A., 1904, 
ii, 241). 

The lead suboxide necessary for the above preparation of lead 
subiodide was obtained by the decomposition of lead oxalate at 
270—335°, with continuous removal of the gaseous products by 
a mercury pump (compare Tanatar, A., 1901, ii, 451; Glaser, A., 
1903, ii, 646; Brislee, T., 1908, 98, 154). The product is a dark 
powder, which at 375° becomes paler in colour and somewhat 
less reactive towards methyl iodide, although its composition is 
unaltered. 

For experimental details, see the original paper. D. F. T. 


Reduction of Lead Sulphate. G. A. Pertey and C. W. Davis 
(J. Physical Chem., 1916, 20, 151—163).—Whilst studying methods 
of regenerating sulphated accumulator plates, the authors noticed 
that when sodium hydroxide, lead, and lead sulphate were in con- 
tact simultaneously, crystals of lead were deposited. This reaction 
has been carefully studied in the present paper. It is shown that 
pure lead dissolves slowly in pure sodium hydroxide solution, but 
experiments under reduced pressure and in the absence of air 
failed to show any appreciable evolution of gas. The formation 
of lead crystals when lead, lead sulphate, and sodium hydroxide 
are in contact, is not dependent on impurities in the lead. All 
three substances are necessary, and the crystals are not obtained 
by the action of sodium hydroxide on lead or on lead sulphate. 
While the lead crystals are forming, the lead plate is being corroded, 
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and the net result is a decrease in the total amount of metallic 
lead. The formation of lead crystals in alkaline solution is not 
due to fluctuations of temperature, with the intermediate formation 
and decomposition of a lead salt with a lower valency, although 
this is what happens in Denham’s experiments with lead and lead 
acetate (T., 1908, 98, 424). The rapid formation of fine lead 
crystals is due to a concentration cell consisting, in principle, of 
emp age ak ee The sodium hydroxide dissolves 
the lead sulphate, and the denser solution thus formed flows to the 
bottom of the container, while fresh sodium hydroxide flows in 
from above to replace it, thus setting up concentration differences. 
It is necessary to assume that the conversion of lead ions into 
plumbite ions takes time, and that the amount of lead sulphate 
dissolved as such is greater than it should be until equilibrium is 
reached. Rotating a sulphated lead strip makes the reduction 
more rapid and more uniform. This is not an argument against 
the reaction being due to a concentration cell. Rotating the 
electrode increases the removal of plumbite solution from the pro- 
jecting portions of the electrode, but has less effect on the sunken 
portions, where there is more lead sulphate. We thus have the 
paradox that stirring increases the concentration differences, caus- 
ing more rapid and more uniform reduction. On long keeping, 
large crystals of lead are formed at the lower edge of the sulphated 
plate. These continue to grow after all the lead sulphate has dis- 
appeared. These crystals are due to the action of a concentration 
cell consisting, in principle, of Pb| dil. Na,PbO, | conc. Na,PbO,| Pb. 
This can be duplicated by placing a lead strip in a test-tube, pour- 
ing in a concentrated solution of sodium hydroxide, and super- 
posing a solution of lead sulphate in more dilute sodium hydroxide. 
Beautiful crystals of lead are then formed in the upper portion 
of the tube. J. F. 8. 


Iron Trisulphide and the Formation of Amorphous Iron 
Disulphide. V. Ropr (Zeitsch. angew. Chem., 1916, 29, 
i, 422—423).—There being much uncertainty regarding the exist- 
ence of iron trisulphide, the author has further investigated the 
subject, with the following results. When moist ferric hydroxide, 
or ferric hydroxide suspended in water, is treated with hydrogen 
sulphide, it becomes black, owing to the formation of ferric tri- 
sulphide, in accordance with the equation 2Fe(OH),;+3H,S= 
Fe,S,+3H,O. In a moist condition in the absence of air, or in 
the presence of excess of hydrogen sulphide, it is transformed into 
a mixture of the disulphide and sulphide, thus: Fe,S,=FeS, + FeS. 
This transformation takes about a week at the ordinary tempera- 
ture, but only a few hours at 60°. The mixture thus produced is 
only partly soluble in dilute hydrochloric acid, whereas the tri- 
sulphide is readily and completely soluble. The transformation is 
prevented, in the absence of air, by small quantities of alkali, and 
even magnesium carbonate and calcium carbonate have a retarding 
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effect. When dried in a vacuum over phosphoric oxide, iron tri- 
sulphide is very stable. 

When exposed to the action of the air in the presence of alkaline 
substances, ferric trisulphide gradually becomes light yellow in 
colour, sulphur being deposited. The product resembles limonite 
in appearance, and when dried gives a fine, yellow powder contain- 
ing a constant percentage of water, which is less than that corre- 
sponding with ferric hydroxide. 

The above results are used to explain the various discrepancies 
found in the literature with respect to ferric trisulphide. 

Feld’s statement that iron disulphide is formed when precipitated 
ferrous sulphide is boiled with flowers of sulphur is confirmed ; 
even ordinary ferrous sulphide, if finely powdered, and finely 
powdered crystalline sulphur, act in the same way. Iron disulphide 
is also formed when a solution of sodium trisulphide is added 
slowly to a boiling solution of ferrous sulphate, sulphur being 
liberated at the same time. Care must be taken that at no time 
is the sodium trisulphide in excess, otherwise the formation of iron 
disulphide is prevented. 

Bischof’s observations on the production of iron pyrites in nature 
(“Lehrb. chem. physik. Geologie,” I, 357, 917) are in complete 
agreement with the fact that the final product of the action of 
hydrogen sulphide on ferric hydroxide in the absence of alkaline 
substances is iron disulphide. T. 8. P. 


Metallographic Study of the System Antimony Sulphide- 
Cuprous Sulphide. Masui Curkasuice and Yosuinpo YAMAUCHI 
(Mem. Coll. Sci. Kyoto, 1916, 1, 341—347. Compare Pélabon, A., 
1905, ii, 435; Parravano and de Cesaris, A., 1912, ii, 942).—The 
sulphides are fused together in Jena-glass or porcelain tubes in 
nitrogen. The freezing-point curve has two maxima, corresponding 
with 4Cu,8,5Sb,S,, melting at about 520°, and 3Cu,S8,Sb.S3, melt- 
ing at 571°. There are eutectic points at 7%, 37%, and 68% of 
cuprous sulphide, the eutectic temperatures being 463°, 514°, and 
562° respectively. Solid solutions are not formed. The micro- 
scopical examination confirms the thermal results. It has not 
been determined whether the native mineral chalcostibite, usually 
regarded as the metathioantimonite, has the formula Cu,8,Sb.8, or 
4Cu,8,5Sb,8,. The second compound described above may be 
regarded as cuprous orthothioantimonite. C. H. D. 


The Probable Movement of Atoms in Bismuth during 
Crystal Gliding. A. Jonnsen (Centr. Min., 1916, 385—392).— 
The existence of two sets of gliding-planes in rhombohedral crystals 
of bismuth, considered in connexion with the structure of the point- 
system and X-ray analysis, indicates that the molecules are diatomic 
and that these possess the same degree of symmetry as the whole 
crystal. The atomic centres are 3°10-8 cm. apart. This agrees with 
the facts that bismuth dissolved in a large quantity of lead is 
diatomic, and that the vapour density of bismuth at 1600—1700° 
lies between that for Bi and Bi,. L. J. S. 
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The Melting Point of Palladium and Wien's Constant C.,. 
G. Hoist and E. Oosternuis (Proc. K. Akad. Wetensch. Amster- 
dam, 1917, 19, 549—550).—The constant c, in Wien’s radiation 
formula, A log #,/#,=c.(1/T,—1/T7), in which 2, and ZF, are the 
emissive powers of the black body at the melting points of palladium 
(7) and gold (7,) respectively, is for A=0°6563 » equal to 14465+5 
if the melting point of palladium is taken as 1549°. If in accord- 
ance with the scale of the Physikalische Technische Reichsanstalt 


¢,= 14300, the formula gives 1557° as the melting point. 
H. M. D. 


Mineralogical Chemistry. 


Occurrence of Silver in Argentiferous Galena Ores. 
Arvip E. Nissen and Samuet L. Hoyt (Leonomic Geology, 1915, 
10, 172—-179).—In order to determine the state in which silver 
exists in argentiferous galena, fusions of lead and silver sulphides 
were examined. The following conclusions are drawn: (1) Silver 
occurs as argentite in some primary and in some secondary argenti- 
ferous galena ores. (2) The limit of solid solution at atmospheric 
temperatures is below 0°2% Ag.S. (3) The eutectic, as given by 
Friedrich (1907), is not developed in concentrations below 2°70% 
Ag.S. L. J. 8. 

Minium from Biberwier, Tyrol. E. Dirrier (Centr, Min., 
1916, 521).—This occurs as an alteration product of galena, the 
red nodules still containing a nucleus of galena. Analysis 
(Pb, 80°60; 8, 6°33; gangue, 8°29=95°22%) proves the presence of 
galena 47°17, with minium (Pb,O,) 43°81%. The alteration has 
been effected by weathering, probably with a basic carbonate as an 
intermediate stage. L. J. 8. 


The Refractive Indices of Rhombohedral Carbonates. 
Paut GauBert (Compt. rend., 1917, 164, 46—49).—Determinations 
of the refractive indices have been made on a number of mineral 
carbonates, the values obtained being as follows: for giobertite, 
e=1°5148—1°5170, w=1°7053—1°7115; for siderite, «=1°5982— 
16020, w=1°'7959—1°8120; for dialogite, ¢«=1°5934—1°6053, 
» =1°8100—1°8194; for a cupriferous smithsonite, e=1°612, 
w =1°782; for dolomite, «= 1°5021—1°5133, w = 1°6808—1°6946 ; for 
ankerite, e€=1°5148—1°5273, w=1°7046—1°7172; for mesitite, 
€=1°5873, w=1'7632. The values calculated from the chemical 
composition, using the laws governing the relations between the 
indices of an isomorphous mixture, agree often only approximately 
with those found, this being due to the fact that specimens from 
the same locality often show slight variations in composition. The 
author has found that the refractive indices may vary even in the 
same crystal, owing to zone structure in the crystal. W. G. 
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Dahllite from Kangerdluarsuk, Greenland. O. B. Béceitp 
(Jahrb. Min., 1916, ii, Ref. 163—165; from Meddelelser om Grén- 
land, 1915, 51, 434—443).—The rock naujaite occurring at Kan- 
gerdluarsuk and other localities in the neighbourhood of the Tunug- 
dliarfik-Fjord, in south Greenland, contains in crevices crusts of 
natrolite and dahllite. The latter forms small, hexagonal plates 
(n= 1°623—1°627, w—e=0°011), agate-like, banded masses (€= 
1°591—1°607, w=1°604—1°626, w—e=0°012—0°017; D 3:000— 
3°012 and 3°090—3°094), and layers of amorphous material (n= 
1°605—1°619). These optical determinations, although varying 
widely, differ from the constants for apatite. Analysis by C. Curis- 
TENSEN of the agate-like variety gave the following results, with the 
ratio CaO: P,O;=4:1, thus differing from the apatite ratio and also 
somewhat, from the Norwegian dahllite. 


P.O; CaO. Al,O,; Na,O. CO, 4H,O. Total. 
32-40 5410 3-15* 0-77 8-26 1-32 100-00 


* Including: FeO, 0-79 ; K,O, 0-11. 


A study of the optical constants and specific gravity as functions 
of the chemical composition of the phosphorite minerals leads to no 
definite result, but these minerals are to be regarded as distinct 
from apatite. L. J. §. 


New Phosphates from Greifenstein, Saxony. F. Stavik 
(Jahrb. Min., 1916, ii, Ref. 31—34; Abh. béhm. Akad., 1914, 
No. 4, 19 pp.).—Jezekite, at first erroneously referred to as “ epistil- 
bite,’ forms colourless to white monoclinic prisms, needles, and 
plates, a:b:c¢=0°8959:1:1°0241; B=105°314’. Cleavage (100) 
perfect. H=4}; D=2°940; refractive indices, a=1°55, B=1°56, 
y=1°59. Analysis I, by E. Skarnirzzt, gives the formula 
P,O;,A1,0,,CaO,2NaF,2NaOH or (PO,).F,(OH).Al(Al10O)CaNa,. 

Roscherite, a new mineral of the childrenite group, forms dark 
brown columns or plates. Monoclinic, a:b:c=0°94:1:0°88; B= 
99°50’; cleavage (001) and (010) good. H=4}; D=2°916; n= 
1°625—1°63. Analysis II, by K. Preis, gives the formula 
(Mn,Fe,Ca),Al(OH)P,O,,2H,0. 

Lacroirite, at first mistaken for “herderite,” is pale yellow or 
green and indistinctly crystallised ; probably monoclinic and pseudo- 
rhombic (a:b :¢=0°82:1:1°60). H=44; D 3°126; »=1°57. Analy- 
sis III, by A. Jizex, gives Na,(Ca,Mn),Al,P,0,.(F,OH),,2H,O, or 
nearly 2NaR”(Al10)PO,F,H,0. 


P,O;. Al,O,;, FeO. MnO. CaO. Na. Li. F. 4,0. Total. 


I. 30-30 21-92 — trace 13-50 18-71 0-86 815 — _ 100-70* 
II. 35-98 13-01 9-58 13-70 10-87 trace — — 11-52 99-24f 
III. 28-92 1892 — 845 1951 — _- — 4-22 100-00f 


* Including . OH, 7-26 ; Fe,O,, trace. ft Including: insoluble residue 4-58%. 
t Including : NaF, 14-47; NaOH, 5-51%. 


L. J. 8. 
ri 


VOL. CXII. ii. 
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Crandallite, a New Mineral. G. F. Loueuuin and W. T. 
ScuHaLter (Amer. J. Sci., 1917, [iv], 48, 69—74)—This new 
hydrated phosphate of calcium and aluminium is found as com- 
pact to cleavable masses filling irregularly shaped cavities in a 
quartz-barytes gangue with pyrites, enargite, etc., in the Brooklyn 
mine, Silver City, Tintic District, Utah. It is white to grey with 
shades of yellow or brown. Under the microscope the cleavage 
plates are seen to be composed of fine radiating fibres, and it is 
probable that the cleavages represent a pre-existing mineral 
(goyazite?), the alteration of which has given rise to the fibrous 
crandallite. In addition to this, the material is much confused by 
the presence of large amounts of impurities in fine dissemination. 
The mineral is soluble in acids. Analysis by W. T. ScHALLER gave, 
after deducting 35°13% soluble: 

H,O H,0O 


Al,O,; CaO. SrO. MgO. _ P,O;. SO,. at105°. >105°. Total. 
38-71 7-50 2-21 0-94 27-09 3-80 1-29 18-86 100-40 


This gives the formula CaO,2A1,05,P,0,,5H,O, with slight re- 
placement: of CaO by SrO and MgO, and of P.O; by SOs, or, more 
exactly, of (HPO,)” by (SO,)”, conforming with the type of the 
gorceixite formula (BaO,2A1,0,,P,0;,5H,O), and differing slightly 
from that of goyazite (2Sr0,3A1,0,,2P,0;,7H,O). It is suggested 
that crandallite and gorceixite belong to a group of fibrous minerals 
which have been produced by the alteration of minerals of the 
closely allied alunite—beudantite group. L. J. §. 


Natrojarosite from Kundip, Western Australia. Epwarp 
S. Simpson and Maurice A. Brown (J. Roy. Soc. Western Austra- 
lia, 1916, 1 (for 1914-1915), 45—54).—Dull, porous, ochre-yellow 
masses of natrojarosite occur in oxidised gold ore on the Harbour 
View mineral lease at Kundip in the Phillips River gold-field. 
Under the microscope, the material is seen to be minutely crystal- 
line in rhombohedral scales. Analysis agrees closely with the 
formula Na,O,3Fe,03;,4S0,,6H,0 or Na,j{Fe(OH),|,(SO,),. The 
material is only slowly attacked by hot concentrated nitric acid, but 
is dissolved by hot concentrated hydrochloric acid, and it is readily 
decomposed by a hot solution of sodium hydroxide. There is no 
loss at 150°; at a red heat all the water and three-quarters of the 
sulphuric anhydride are expelled. The mineral has probably been 
formed by the weathering of pyritous ore in the presence of sodium- 
bearing rocks and ground waters. 


Na,O. K,O. Fe,0;. FeO. SO; P,O;. H,O. Total. Sp. gr. 
6-32 0-68 49:86 0-16 32-30 0-20 10-93 100-45 3-11 


L. J. S. 


Composition of Thaumasite from Great Notch, New 
Jersey. Guienn V. Brown (Amer. Mineralogist, 1916, 1, 81).— 
Analysis of material from a 100-lb. mass of thaumasite, found 
about 1908 in the basalt of the Francisco quarry at Great Notch, 


i 
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gave the following results, agreeing closely with the formula 
CaCO ;,CaSi0,,CaSO,,15H,O. 


H,O H,O 
CaO. MgO. (Al,Fe),0;. CO,. SiO0,. SO;. (below 100°). (above 100°). Total. 
27-18 0-02 0-20 7-97 9-36 13-03 0-32 42-24 100-31 
L. J. 8. 


The System Anorthite-Forsterite-Silica. H. E. Borke 
(Centr. Min., 1916, 313—317).—A criticism and discussion of 
Andersen’s paper (A., 1915, ii, 361). The quaternary system 
CaO—MgO-A1,0,-SiO, may be represented by means of a regular 
tetrahedron with these components placed at the four corners. 
Besides the compounds forsterite (2MgO,S8iO,), clinoenstatite 
(MgO,SiO,), diopside (MgO,CaO,2SiO,), anorthite 

(Ca0,A1,03,28i0,), 
and spinel (MgO,A1,O;), there is a possibility of others, namely, 
calcium silicates (CaSiO,, Ca,Si,0,, Ca,SiO,, Ca,SiO;), gehlenite 
(2Ca0,A1,0,,Si0,), sillimanite (A1,0;,Si0,), cordierite 
(2Mg0O,2A1,0,,58i0,), 
and garnet (3[Ca,Mg]0,A1,03,3Si0.). L. J. S. 


Natural and Artificial Ultramarine. C. Doe.rer (Jahrb. 
Min., 1916, ii, Ref. 24; from Sitzwngsber. Akad. Wiss. Wien, 
Math-naturw, Kl., Abt. I, 1915, 124, 37—48).—As opposed to 
Brégger and Biackstrém (1890), who regarded ultramarine, lazulite, 
haiiyne, and sodalite as atomic compounds, these are considered to 
be molecular compounds of the nephelite silicate, NaAlSiO,, with 
NaCl, Na,SO,, Na,S8, NaS, NaS,, etc. The coloration of ultra- 
marine appears to depend on the presence of free colloidal sulphur 
or polysulphides ; in white ultramarine these are not present, only 
Na,S. Support to this view is given by the action of radium 
emanations on ultramarine of various colours. L. J. 8, 


Leifite, a New Mineral from Narsarsuk, Greenland. 
O. B. Boéccttp (Jahrb. Min., 1916, ii, Ref. 161—162; from 
Meddelelser om Grénland, 1915, 51, 427—433).—The new mineral 
oceurs with felspar, aegirite, and zinnwaldite in the drusy pegmatite 
veins at Narsarsuk, near Julianehaab. It is colourless to white, 
with a faint violet sheen, and has the form of hexagonal prisms, 
without terminal faces, reaching to 2 cm. in length and 5 mm. in 
thickness. There is a perfect cleavage parallel to the prism faces 
and a conchoidal cross-fracture. H=6, D=2°565—2°578. Optic- 
ally uniaxial and positive, e=1°5224, w=1°5177. The mineral is 
not decomposed by hydrochloric acid. It fuses extremely easily, 
with intumescence, to a colourless glass. Analysis by C. 


CHRISTENSEN gave: 
Total 


SiO,. Al,0, MnO. Na,O. FF.  4H,0. (less O for F). 
67-55 1269 041 15:47 4:93 0-77 99-74 


This gives the formula Na,AI,Sij0..,.2NaF or Na,(AIF).SigO., 
7—2 


ii? 148 ABSTRACTS OF CHEMICAL PAPERS. 


‘The degree of acidity is greater than in the acid silicates, petalite, 
and milarite, and is exceeded only in the Greenland minerals 
neptunite, narsarsukite, and lorenzenite. L. J. S. 


An American Occurrence of Miloschite. Epcar T. 
Wuerry and Gienn V. Brown (Amer. Mineralogist, 1916, 1, 
63—67).—A blue, earthy mineral found in a gossany vein near 
Ely, Nevada, resembling chrysocolla in appearance, but containing 
no copper, is identified with the Serbian miloschite. The optical 
characters of the minute, crystalline grains suggest monoclinic 
symmetry ; refractive indices, a=B=1°552, y=1°559. The follow- 
ing mean of two analyses by G. V. Brown gives the kaolinite ratios 
H,R/’,Si,0,._ The mineral may thus be regarded as a chromi- 
ferous kaolinite, corresponding with fuchsite, the chromiferous 
variety of muscovite, from which it has no doubt been derived. 


H,O H,O 
SiO,. Al,O;. Cr,0,. Fe,0,. CaO. MgO. K,O. at 105°. at 300°. Total. 
43-47 3441 385 086 037 O12 028 3-54 13-27 100-17 


L. J. 8. 


Mineralogical Notes. Esper 8. Larsen and GrorGe Sreicer 
(J. Washington Acad, Sci., 1917, 7, 6—12).—Aphrosiderite from 
British Columbia.—A fossiliferous slate of Cambrian age occurring 
near Field, in British Columbia, carries numerous veinlets of pale 
green chlorite with some pyrites and calcite, the veinlets being 
roughly parallel to one another and perpendicular to the cleavage 
of the slate. The slate is very fine in texture, and is made up 
largely of muscovite, with some kaolinite and very little quartz, 
apatite, and pyrites: analysis I. The chlorite has H 1—2, D 2°959, 
n 1°625, and is almost isotropic; anal. II is near 

5(Fe,Mg)O,2A1,03,48i0,,5H,O, a 
which lies between the formule usually assigned to aphrosiderite 
and delessite. 

Thuringite from Colorado.—This occurs in large amount as a 
primary filling in the metalliferous veins cutting rhyolite near 
Creede. It is green, soft and friable, and fibrous to platy in 
structure. Material from different mines shows variations in the 
refractive indices (n 1:585—-1°643), suggesting variations in chemical 
composition. Anal. III of material from the Last Chance mine 
on the Amethyst vein. 

Griffithite, a new member of the chlorite group.—This occurs as 
a filling in amygdaloidal cavities in basalt at Cahuenga Pass, 
Griffith Park, Los Angeles, California. It differs both optically 
and chemically from any chlorite previously described. It is dark 
green, H about 1, D 2°309; fusible at 4, with intumescence to a 
black, magnetic slag; and gelatinised by hydrochloric acid. It is 
optically negative, with the first mean line normal to the perfect 
basal cleavage, 2V=0°—40°, a=1°485, B=1°569, y=1°572; pleo- 
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chroism, pale yellow to brownish-green. Analysis IV gives the 
formula 4(Mg,Fe,Ca)O,(Al,Fe),04,58i0,,7H,O. 
SiO,  Al,O;. Fe,0; FeO. MgO. CaO. Na,O0._ K,O. 


I. 54-49 25-60 0-89 2-00 1-18 1-90 0-28 6-67 
Il. 24-97 23-76 1-55 26-86 10-81 trace 0-26 0-97 


Ill. 24-34 16-46 12-04 28-89 5-41 nil 0-37 trace 
IV. 39-64 9-05 7-32 7-83 15-80 2-93, 0-71 nil 
H,0 H,0 
at 105°. >105°. TiO,. Total. 
I. 0-33 3-91 0-72 99-83* 
ennai 
Il. 10-71 0-11 100-00 


IIl. 0-35 9-19 trace 99-80T 
IV. 12-31 4-90 nil 100-49 


*Including: CO,, 1-54; P,O,, 0-08; 8, 0-24; CuO, trace. + Including: MnO, 
2:75; CO,, P,O;, 8, traces. 
L. J. 8. 


Minerals from the Manganese Ore Deposits of Oberhalb- 
stein, Grisons, Switzerland. F. P. Mttier (Centr. Min., 1916, 
457—459).—Small, lenticular masses of oxidised manganese ore 
occur in schistose rocks associated with serpentine at this locality. 
The minerals present include zoisite, epidote, piedmontite, rhodo- 
chrosite, rhodonite, and a hydrous manganese silicate. The last is 
reddish-brown, with a metallic lustre. H=3%, D slightly less than 
that of quartz (2°65), m 1°54—-1°55, birefringence 0°025—0°027 ; 
optically negative and usually uniaxial. Analysis gave: 

SiO,. Al,O,. Fe,0,. MnO. CaO. MgO. CuO. Na,O. K,O. H,O. Total, 
47:15 5-09 0-36 36-89 trace 2-99 trace 0-07 1-21 6-24 100-00 
L. J. 8. 


Titaniferous Augite from Ice River, British Columbia. 
CuarLes H. WarrEN and Joun A. ALLAN, with analysis by M. F. 
Conner (Amer. J. Sci., 1917, [iv], 48, 75—78).—A black, strongly 
pleochroic augite is present in the basic (melanocratic) separations 
from the nephelite-syenite magma of this district, forming at times 
the greater part of the rock, which then becomes an augitite. It 
has the form of small grains or prisms, and is remarkable in con- 
taining numerous rod-like inclusions arranged parallel to the a- 
and c-axes of the crystal. These inclusions are black and opaque, 
and are probably ilmenite. The extinction-angle of the augite on 
the plane of symmetry is 42°3°. Analysis shows the presence of 
much titanium dioxide, exceeding any previously recorded (TiO, 
2°85% in augite from a monchiquite from Rio de Janeiro). It is 
suggested that the ilmenite molecule, RTiO;, may have crystallised 
out isomorphously with the metasilicate molecule, RSiO;, of the 
augite, and that, subsequently becoming unstable in that state, it 
separated out, and is now represented by the inclusions of ilmenite. 


SiO,. TiO,. Al,O,. Fe,0,. FeO. MgO. CaO. MnO. H,0. Total. Sp. gr. 
41-80 4:84 930 5-44 3-30 10-82 22:89 0-10 1-26 99-75 3-39 


L. J. 8. 
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Iron Meteorite from Cookeville, Tennessee. Grorce P. 
MERRILL (Proc. U.S. Nat. Musewm, 1916, 51, 325—326).—-A much 
weathered mass, weighing 2132 grams, was found about three years 
ago at Cookeville, Putnam County. It shows a very regular and 
coarse octahedral structure with bands 2—6 mm. wide of kamacite 
and very thin plates of taenite. Analysis by J. E. Wurtrretp 
gave: 

Igni- 
Fe. Ni. Co. Fe,0O, NiO. P. Cc. 8. S80O,. tion. Total. 
61:33 6-38 0-37 27-89 1:10 0-17 0-20 0-38 0-09 2-75 100-66 


L. J. 8. 


The Meteoric Irons of Whitfield Co., Georgia. Gzorcr 
P. MERRILL (Proc. U.S. Nat. Museum, 1916, 51, 447—449).—The 
following new analysis, by J. E. Wurtrie.p, is given of the 117-lb. 
mass found near Dalton, Whitfield Co., which was first described 
and analysed by C. U. Shephard (A., 1884, 30). 

Fe. Ni. Co. Fe,Q,; Cu. Pt. Ir. Si. 8. P. Cc. Total. 
91-469 7-575 0-550 0-350 0-016 trace 0-002 0-001 0-025 0-095 0-004 100-087 

Although similar in chemical composition to the Whitfield Co. 
iron described by W. E. Hidden (A., 1882, 153), it differs essenti- 
ally in structure, as shown on the etched surfaces, and the two 
irons belong to distinct falls. The Cleveland, Tennessee, iron 
described by G. F. Kunz in 1887 is also distinct. L. J. 8. 


Analytical Chemistry. 


Estimation of Free and Combined Sulphur in Vulcanised 
Rubber, and the Rate of Combination of Sulphur with 
Different Types of Plantation Para Rubber. Bb. J. Eaton 
and F. W. F. Day (J. Soc. Chem. Ind., 1917, 36, 16—20).—The 
sample is finely divided and extracted for one hundred hours with 
boiling acetone in a Beadle and Stevens apparatus (A., 1913, 
ii, 444). The paper packet containing the extracted substance (the 
weight of the sample taken should be 0°1374 gram) is placed in a 
small glass tube closed at one end; this is inserted in a combustion 
tube and the paper and its contents are burnt in a current of oxygen. 
The gases evolved are collected in receivers containing small quan- 
tities of 7N-sodium hydroxide solution. When the combustion is 
completed, the contents of the receivers are treated with hydro- 
chloric acid containing bromine, and the resulting sulphuric acid 
is precipitated as barium sulphate. The “free” sulphur in the 
acetone solution is estimated by evaporating the solvent and oxidis- 
ing the residue first by evaporation with nitric acid and bromine 
and then by fusion with a mixture of sodium and potassium carbon- 
ates, potassiun: nitrate, and potassium chlorate. After the fused 
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mass has been dissolved in dilute hydrochloric acid, the sulphuric 
acid is precipitated as barium sulphate. Experiments made with 
different types of Para rubber showed that the rates at which they 
combined with sulphur were in accordance with their different 
rates of cure as determined by their physical properties in the 
load-stretch curves; the percentage of combined sulphur at the 
optimum time of cure was practically the same (4—4°5%) for all 
three types. W. P. S. 


Estimation of Small Quantities of Arsenic. Prrer Kiason 
(Arkiv Kem. Min, Geol., 1916, 6, No. 5, 1—16).—The author has 
investigated fully the Fresenius-von Babo method for the estima- 
tion of small quantities of arsenic. In order to obtain known 
quantities of arsenic, standard solutions of arsenious and arsenic 
acid were prepared, and aliquot portions of these evaporated to 
dryness for the purvoses of the estimation. When arsenious sul- 
phide was used, it was prepared from a known volume of the above 
standard solutions by precipitation with thioacetic acid, followed by 
evaporation to dryness; the residue was then dissolved in a dilute 
solution (2%) of sodium carbonate, and the solution again evapor- 
ated to dryness. For the estimation, the dry residues were mixed 
with a mixture of 3 parts of sodium carbonate to 1 part of potass- 
ium cyanide, and the mixture transferred to a bulb tube, the bulb 
having a volume of about 3°5 c.c. The bulb was heated by a ring 
burner, supplied with a 20 cm. high draught-chimney, whilst a 
stream of carbon dioxide was passed through it. In order to pre- 
vent the arsenic subliming back, a piece of thick glass rod was put 
in the tube behind the bulb; the tube where the arsenic condensed 
was a capillary In the first experiments, in accordance with the 
instructions usually given, the carbon dioxide was dried before 
passing through the tube, but it was found that this was not 
necessary. In later experiments the gas was simply washed and 
then passed through a tube containing cotton-wool, before coming 
to the bulb tube. The capillary tube must be quite clean and 
free from all traces of grease. When the deposition of arsenic 
was complete, the capillary tube was cut off and weighed on a 
micro-balance ; it was then heated in an argand burner to expel the 
arsenic, and again weighed when cool, in order to determine the 
weight of arsenic. 

The results obtained, taking weights of arsenic oxide or sulphide 
varying between 0°0375 and 1°125 mg., were very variable and far 
from quantitative, the estimated quantities varying from 42% to 
95% of the quantities actually taken. The loss was shown not to 
be due to arsenic remaining behind as sodium arsenide in the 
reduction mixture, but to be caused by some of the arsenic vapour 
being carried away in the stream of carbon dioxide. This was 
proved by attaching to the capillary of the bulb tube another 
(straight) tube packed with small bits of porcelain followed with a 
layer (3 mm.) of asbestos, this tube also ending in a capillary. 
During the estimation the asbestos layer became more or less 
dark, owing to the deposition of arsenic. When this arsenic was 
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driven over into the capillary tube (in a stream of pure hydrogen) 
and its quantity estimated on the microbalance, the amount found 
accounted for the low percentages mentioned above. By this means 
quantitative results could be obtained. 

A number of estimations of arsenic by the sodium carbonate— 
potassium cyanide method, as usually carried out (in Sweden), 
showed the accuracy to be about 90%. 

The reaction which takes place when the above reaction mixture 
is used cannot be simply the formation of potassium cyanate with 
the liberation of arsenic, since sodium carbonate is present. Reasons 
are given in support of the scheme: 5NaAsO,=3NaAsQ, + As, + 
Na,O. The sodium arsenate is then reduced by the potassium 
cyanide to arsenite, which again gives arsenate and arsenic, and so 
on to completion. It is further shown that if arsenic is present 
as a salt of ortho-arsenious or -arsenic acid, as is the case when 
magnesia is added to the reaction mixture, no reduction takes 
place. When the arsenic is present as sulphide, reaction takes 
place according to the equation: As,S,+3Na,CO, = As,O,+ 3Na,S + 
3CO,; reduction then takes place as above, no thiocyanate being 
formed. 

The above method cannot be used when organic matter is present, 
but can be replaced by the following modification of Berzelius’s 
method. The residues containing arsenic, if the latter is present 
as sulphide, are evaporated down to dryness with concentrated 
nitric acid. The residue is then mixed with a mixture of equal 
parts of sodium carbonate and potassium carbonate and a little 
mercuric oxide, and the resulting mass put into the bulb tube and 
heated in a stream of oxygen until it is quite white and mercury 
is no longer deposited in the capillary. It is then reduced in a 
stream of hydrogen which has been purified by passing through 
dilute solutions of silver nitrate and mercuric chloride. The 
arsenic deposited in the capillary is then weighed as given above. 
The temperature to which the bulb is heated should be such that 
the reaction mixture does not fuse. If fusion takes place and mag- 
nesia is present, ortho-salts are formed, and these are no longer 
reduced by hydrogen, as mentioned above. Using quantities of 
arsenious oxide containing from 0°19 to 0°38 mg. of arsenic, good 
quantitative results were obtained. zx. &. P. 


Estimation of Boric Acid by Titration in the Presence 
of Glycerol. B. H. Sr. Jonn (Amer. J. Pharm., 89, 8—10).— 
Methyl-red is a better indicator than is methyl-orange in the 
neutralisation of borate solutions previous to the titration of the 


boric acid in the presence of glycerol and phenolphthalein. 
W. P. S. 


[Sources of Error in the Analysis of Volatile Substances 


which are difficult to Burn, and a Method by which Accu- 
rate Results can be obtained]. C. J. Enxiaar (Rec trav. chim., 
1917, 36, 244—246).—-See this vol., i, 112. 
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Determination of the Free Alkali Hydroxide in Soap. 
V. A. Izmartsxi (J. Russ. Phys. Chem. Soc., 1916, 48, 411—432). 
—For the determination of the free alkali hydroxide in soap 
neither the alcohol method nor the barium chloride method gives 
results which are accurate or reproducible by different workers. 
The errors of the alcohol method are due principally to: (1) the 
capability of colloidal soap in an alcoholic medium to adsorb free 
alkali, and (2) the sparing solubility in alcohol of the “alkali soap ” 
thus formed and its marked retention of the filtrate. When barium 
chloride is used, special precautions are necessary to prevent hydro- 
lysis of the soap itself. From the results of experiments made by 
the author, the following method has been derived. 

Of the soap, freshly cut from the middle, a grams (about 10) are 
weighed into a flask of about 400 c.c. capacity fitted with a rubber 
stopper, and dissolved in 20a c.c. of boiling distilled water. To the 
hot solution are gradually added 2a c.c. of neutralised (towards 
phenolphthalein) barium chloride solution containing 30 grams of 
the salt to 100 grams of water, the liquid being rotated and boiled 
for a short time as long as the precipitate does not settle. During 
the dissolution and boiling, the flask is loosely closed with the 
stopper. When the precipitate settles, the flask is cooled under the 
tap and tightly stoppered, the cold liquid being immediately filtered 
through a rapid filter into a conical flask and the filter washed 
with cold boiled water. Any precipitate remaining in the original 
flask is washed with three portions of boiled and cooled water, 
amounting in all to 10a c.c., in the closed flask. The liquid is 
titrated with decinormal acid in presence of phenolphthalein. 

The values thus obtained, which the author terms the “ alkali 
numbers,” are characteristic for different types of soap. T. H. P. 


Volumetric Estimation of Zinc in Zinc Chloride, Nitrate, 
and Sulphate. F. W. Sséstrrom (Farm. Revy., 1916, 489—491 ; 
Zeitsch. angew. Chem., 1916, 29, Ref. 511; from J. Soc. Chem. 
Ind., 1917, 36, 82).—If an alkaline solution of zine chloride, 
nitrate, or sulphate, of known alkali content, is treated with excess 
of pure hydrogen peroxide solution, the zine is precipitated quanti- 
tatively as zinc perhydroxide and a certain quantity of alkali is 
neutralised by the liberated anion. The excess of alkali is titrated 
and the quantity of zine calculated, allowance being made for any 
free acid present in the origina] zinc solution before being made 
alkaline. H. W. 


Estimation of Nickel in Iron Ores. P. Covirz (Met. and 
Chem. Eng., 1916, 15, 682—683; from J. Soc. Chem. Ind., 1917, 
36, 87).—The following method, using dimethylglyoxime, is accu- 
rate and reasonably rapid ; it does not require the removal of other 
elements. One gram of the finely powdered ore (100—120 mesh) 
is dissolved in nitric acid (D 1°42, 10 c.c.) and hydrochloric acid 
(PD 1:2, 10 e.c.), these quantities being varied to suit the nature 
of the ore; sufficient nitric acid must be used to oxidise all reduced 
metals, particularly ferrous iron, After cooling, sulphuric acid 


ii. 154 ABSTRACTS OF CHEMICAL PAPERS, 


(D 1°84, 10 cc.) is added, and the solution is evaporated until 
copious white fumes appear. Nitric acid must be expelled com- 
pletely, or it will interfere in the later stages. The solution is 
cooled, treated first with water (30 c.c.), then with hydrochloric 
acid (2—3 c.c.), heated for ten to fifteen minutes, after which 
tartaric or citric acid (5 grams) is added. The solution is filtered, 
the filtrate diluted to 125 ¢.c., and neutralised with ammonia. If 
on passing the neutral point the solution is brown, enough citric 
acid is added to produce a green colour. After the solution has 
been faintly acidified with hydrochloric acid and heated to 70—85°, 
the nickel is precipitated by the addition of dimethylglyoxime 
reagent (20 c.c.; 8 grams of dimethylglyoxime in 1 litre of ethyl 
alcohol) ; the solution is stirred constantly and allowed to boil. The 
precipitate is collected in a weighed Gooch crucible and dried at 
110° for forty-five minutes. The dried precipitate contains 20°31% 
of nickel. H. W. 


New Method of Precipitation of Platinum Sulphide, and 
Analysis of Platinised Asbestos. V. N. Ivanov (J. Russ. 
Phys. Chem. Soc., 1916, 48, 527—529).—The addition of mercuric 
chloride to a platinum solution prior to precipitation of the metal 
as sulphide facilitates the estimation of platinum and allows of 
accurate results being obtained (compare Gaze, A., 1913, ii, 440), 
but the pulk of the precipitate is greatly increased and injurious 
mercury vapour is liberated when the precipitate is ignited. 

The incomplete precipitation of platinum sulphide under ordinary 
conditions depends on the formation of a stable colloidal solution 
of the sulphide, and the author finds that the hydrosol is converted 
into the insoluble hydrogel if magnesium chloride is present in the 
solution. The method employed is as follows. 

A weighed quantity of about 5 grams of platinum chloride is 
dissolved in water in a 250 c.c. flask, the solution being made up to 
volume and mixed. Twenty-five c.c. of this liquid are diluted to 
about 200 c.c. in a 250—300 c.c. beaker and then treated with a 
few drops of hydrochloric acid and about 5 grams of magnesium 
chloride, either in solution or as crystals, per 100 c.c. of liquid. A 
rapid current of hydrogen sulphide is then passed through the 
solution until the latter is saturated, the precipitate adherent to the 
gas-delivery tube being removed by a piece of filter-paper, and the 
latter dropped into the liquid, which is then boiled until all odour 
of hydrogen sulphide has disappeared. The platinum sulphide is 
washed twice by decantation and several times on the filter with 
water acidified with one or two drops of hydrochloric acid; the wet 
filter being then charred in a covered platinum crucible and finally 
ignited in a blow-pipe flame. This method gives results in very 
close agreement with those obtained electrolytically. 

In the case of platinised asbestos, this is treated on a water-bath 
with aqua regia, which dissolves the platinum and also sufficient 
magnesium salts to render the subsequent addition of magnesium 
chloride superfluous. Ten grams of the asbestos are heated in a 
large beaker with excess of aqua regia (2 parts of hydrochloric and 
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1 part of nitric acid) on a water-bath until all the black particles 
disappear from the asbestos and the liquid assumes an orange- 
yellow colour. The contents of the beaker are carefully poured 
into a porcelain funnel, the asbestos, which serves as a filtering 
medium, being washed until the wash-water becomes free from 
platinum. The filtrate is made up to a litre in a measuring flask 
and 100 c.c. of the solution evaporated three times to dryness with 
hydrochloric acid on a water-bath. The residue is dissolved in 
50 c.c. of hot water containing 5 c.c. of hydrochloric acid, and the 
silica and any fibres of asbestos filtered off. The filtrate is diluted 
with water to about 250 c.c. and the platinum precipitated as sul- 
phide, the subsequent procedure being as described above. With a 
particular sample of platinised asbestos, five estimations of the per- 
centage of platinum present gave results varying from 7°72 to 7°75 
by the electrolytic method and from 7°75 to 7°77 by the above 
hydrogen sulphide method. T. H. P. 


Microchemical Estimation of Small Quantities of 
Platinum in the Presence of Gold and Silver. M. van 
BREUKELEVEEN (Rec. trav. chim., 1917, 36, 285—288).—A rapid 
method for estimating the amount of platinum in gold or silver 
bars. The gold (0°25 gram) is melted with twice its weight of 
silver, free from platinum, the button being rolled into a thin 
sheet. This is heated for twenty minutes with 25 c.c. of concen- 
trated sulphuric acid on a sand-bath, the warm acid is decanted, 
the residue washed with water, and dissolved in the smallest possible 
quantity of aqua regia. The solution is evaporated to dryness, the 
residue being further evaporated with a little hydrochloric acid. 
The final residue is heated at 170—190° for half an hour, the gold 
being thereby converted into insoluble aurous chloride. To the 
residue 2 drops (0°1 c.c.) of V/3-hydrochloric acid are added, the 
mixture stirred, and a drop transferred by a loop to a slide and a 
trace of solid potassium chloride added. After a minute, if platinum 
is present, yellow octahedra of potassium platinichloride are 
visible under a microscope. Two more drops of acid are added to 
the residue, and a second drop removed and examined under the 
microscope after the addition of potassium chloride. This process 
is continued until crystals of potassium platinichloride are no longer 
visible. By working under the same conditions with a gold of 
known platinum content, it is possible to determine the value of 
two drops of the WV /3-hydrochloric acid in terms of platinum per- 
centage in the original alloy. If the alloy under examination is 
silver with a trace of platinum, then 0°5 gram is used and melted 
with 0°125 gram of gold free from platinum. W. G. 


Estimation of Ethyl Alcohol in Dilute Solutions (0-1 to 
1%). Application of the Method to Urine. Vittepiev and 
Hésert (J. Pharm. Chim., 1917, [vii], 15, 41—44).—The iodometric 
method described depends on the fact that, at a definite dilution, 
the quantity of alcohol converted into iodoform is constant. Solu- 
tions aré prepared containing quantities of alcohol varying from 
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O'1 to 1% of alcohol, and these solutions are treated as follows in 
order to obtain the value of the silver nitrate solution, used,in the 
final titration, in terms of different quantities of alcohol. One 
hundred c.c. of the alcoholic solution are treated with 10 c.c. of 
16% sodium hydroxide solution, and about 30 c.c. of 10°5% iodine 
solution are then added drop by drop. After three hours, a further 
small quantity of iodine solution is added, so that the mixture 
exhibits a yellow coloration, and, at the end of twenty-four hours, 
the precipitate is collected and washed with cold water. With the 
smaller quantities of alcohol it is necessary to seed the mixture with 
a trace of iodoform in order to promote precipitation. The filter 
and precipitate are now transferred to a flask, boiled for twenty 
minutes under a reflux apparatus with 30 c.c. of saturated alcoholic 
potassium hydroxide solution, the contents of the flask are then 
acidified with nitric acid, 20 c.c. of V/100-silver nitrate solution 
are added, and the excess of silver nitrate is titrated with WV /100- 
tlfiocyanate solution. The number of c.c. of the silver nitrate solu- 
tion required to precipitate the potassium iodide formed from the 
iodoform precipitates in the respective alcoholic solutions is thus 
obtained, and the numbers correspond with the quantities of alcohol 
present in the solutions. Any dilute alcoholic solution of unknown 
strength is treated similarly, and the alcohol content ascertained 
from the volume of silver nitrate required in the final titration. 
To estimate alcohol in urine, 200 c.c. of the sample, which must be 
free from acetone and aldehydes, are distilled after the addition of 
1 c.c. of phosphoric acid, and 100 c.c. of distillate are collected and 
treated as described. : W. P. S. 


Analytical Differentiation between Fermented Sweet 
Wines and “‘ Mistelles.’’ W. I. Baraciota and Cu. Goper 
(Zeitsch. anal. Chem., 1916, 55, 561—577. Compare A., 1903, ii, 
689).—Fifteen samples of “ mistelles” (wines prepared by adding 
alcohol to grape juice) and eleven samples of fermented sweet wines 
were analysed, estimations being made of the quantities of ether- 
soluble acids, lactic acid, ammoniacal nitrogen, levulose, dextrose, 
glycerol, ash, etc., present, but the results obtained show that the 
present analytical processes do not afford any means of distinguish- 
ing between these two classes of wines. W. P.S. 


Estimation of Phloroglucinol and Resorcinol by means 
of Furfuraldehyde. Emit Vorocek (Ber., 1916, 49, 2546—2547. 
Compare A., 1916, ii, 542).—An acknowledgment that the essen- 
tials of the ‘author's process for the estimation of phloroglucinol 
were embodied in a paper by Welbel and Zeisel (A., 1895, 11, 426) 
which he had overlooked. J. C. W. 


Colorimetric Methods for Estimating Cholesterol in 
Serum. Pavuit G. Weston (J. Biol. Chem., 1917, 28, 383—387). 
—The author describes a new colorimetric method for the estima- 
tion of cholesterol in serum in which the serum is boiled for two 
hours with 25% potassium hydroxide solution, and is then treated, 
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after concentration, with a saturated solution of calcium hydroxide. 
The resulting precipitate is collected, dried, and extracted with 
chloroform, and the extracted cholesterol then estimated by the 
colour produced on adding sulphuric acid to its solution in chloro- 
form. 

Six methods for the estimation of cholesterol are applied to a 
sample of serum, to a portion of which a known quantity of 
cholesterol is added. Uniformly consistent results are obtained by 
the methods of Autenrieth and Funk, Weston and Kent, Csonka, 
Gettler and Baker, and Weston, whilst Bloor’s method yields very 
variable and inaccurate results. H. W. B. 


Analysis of Honey and other Substances containing 
Levulose. W. R. G. Arxins (Analyst, 1917, 42, 12—13).—The 
bromine oxidation method described by Wilson and Atkins (A., 
1916, ii, 652) is recommended. An excess of bromine is added to 
the solution containing dextrose, levulose, and maltose; sulphuric 
acid is then introduced in quantity sufficient to render the solution 
decinormal, and the mixture is shaken for forty-two hours. After 
this time, the excess of bromine is removed by the addition of 
sulphurous acid, the solution is nearly neutralised with potassium 
carbonate, and the reducing power of an aliquot portion is esti- 
mated by Kendall’s method (A., 1912, ii, 393). Under these condi- 
tions of oxidation, a loss of about 1% of the levulose takes place, 
but this loss is balanced by the small quantities of dextrose and 
maltose which remain unaffected. If only dextrose and levulose are 
present, as in the case of honey, it is sufficient to estimate the 
reducing power before and after oxidation. Sucrose, when present, 
is estimated separately from the reducing power before and after 
inversion. Oxidation should be made on the inverted solution, 
allowance being made for the dextrose and levulose formed from 
the sucrose. W. P. S. 


Estimation of the Volatile Fatty Acids. Colorimetric 
Qualitative Reactions for their Identification. D. C. Dyer 
(J. Biol. Chem., 1917, 28, 445—473).—The method described by 
the author is one of steam distillation, in which the aqueous solu- 
tion containing the acid or acids is maintained throughout the 
course of the distillation at a constant volume of 150 c.c. In these 
circumstances, the “ distilling constants,’ that is, the percentage 
amounts of the acid distilled in successive 10 c.c. or 100 c.c. of dis- 
tillate, when plotted on a logarithmic chart, are indicated by a 
straight line when only one acid is present, and, in the case of two 
or more volatile acids, by a curved line which eventually becomes a 
straight line parallel to the line representing the lowest acid of the 
series present in the mixture. 

For the identification of a single acid by this method, the total 
amount of acid present is first estimated by titration with standard 
alkali and the distillation then arranged so that the total 150 c.c. 
volume in the distilling flask contains about 0°5 c.c. of the pure 
acid. The acid is now liberated by the addition of an equivalent 
amount of sulphuric acid, and the distillation with steam com- 
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menced. When a convenient amount of distillate, say, 100 c.c., has 
collected, it is titrated with the standard alkali, and the percentage 
amount of acid which has distilled thus determined. This con- 
stitutes the distilling constant of the acid for the first 100 c.c. of 
distillate, and reference to the chart immediately reveals the nature 
of the acid present. 

Examples are given showing the application of the method for 
the estimation of mixtures of two volatile fatty acids; and, in addi- 
tion, a series of tests is described, depending on the difference in 
solubility of the iron and copper salts of the acids in various organic 
solvents, which serves to identify the acids in the distillate and to 
check the results of the distillation with steam. H. W. B. 


Estimation of Free Sulphuric, Nitric, and Picric Acids 
in the Presence of each other. F. W. Ricnarpson (J. Soc. 
Chem, Ind., 1917, 36, 13—15).—The methods described are more 
particularly intended for the estimation of smal] quantities of the 
acids in effluents from picric acid works. The picric acid is esti- 
mated colorimetrically in a Lovibond tintometer, the yellow units 
of this instrument having been standardised previously against 
solutions containing definite quantities of picric acid. The observa- 
tions must always be made at the same temperature, since the colour 
of picric acid solutions varies in depth with change of temperature. 
The nitric acid is also estimated colorimetrically by means of the 
phenoldisulphonic acid reaction, the colorations being observed in 
the tintometer; allowance is made for the colour contributed by 
the picric acid. The acidity of the three acids together is found 
by titrating a portion of the water with NV /10-sodium hydroxide 
solution, using methyl-red as indicator; the acidity due to the 
picric and nitric acids is calculated and deducted, and the remain- 
ing acidity represents the quantity of sulphuric acid present. 

It was found by experiment that waters containing sulphuric 
acid or nitric acid, or both, attacked iron, and when the water 
was used in boilers extensive corrosion occurred. Dilute picric acid 
solution also attacked iron readily. W. P. 8S. 


Detection of Picric Acid and its Derivatives. Henri 
Peckxer (J. Pharm. Chim., 1917, [vii], 15, 70—74).—Urine con- 
taining picric acid or picramic acid gives a red coloration when 
rendered ammoniacal and brought into contact with ferrous 
sulphate-tartaric acid solution. The test gives the best results 
when made as a ring-test, and will detect the presence of 2 mg. 
of picric acid or picramic acid per litre of urine. By diluting a 
urine with definite quantities of water until the reaction is just 
observable, the quantity of the two acids present may be estimated 
approximately. The picric and picramic acids may be extracted 
previously with ether, after the urine has been oxidised; when the 
two acids are dyed on to wool, the picric acid is more readily 
extracted from the wool by ammonia than is picramic acid. The 
diazo-reaction described previously by the author (A., 1916, ii, 353) 
will detect as little as 0°05 mg. of picramic acid per litre of urine. 

W. P. 8. 


ANALYTICAL CHEMISTRY. ii. 159 


Characterisation of Urotropine. P. Caries (Ann. Chim. 
anal., 1917, 22, 8—9).—Urotropine (hexamethylenetetramine) is 
soluble in water, the solution being neutral to litmus ; the substance 
should be free from chlorides and sulphates, and volatilise com- 
pletely when heated. A red coloration is obtained when 0°1 gram 
of hexamethylenetetramine is heated with the addition of 0°1 gram 
of salicylic acid and 5 c.c. of sulphuric acid. If a 10% solution of 
hexamethylenetetramine is treated with one-fourth of its volume of 
sodium hypobromite solution and the mixture then neutralised with 
hydrochloric acid, a yellow precipitate is formed. W. P. 8. 


Estimation of Amino-nitrogen in Blood. Josepu C. Bock 
(J. Biol. Chem., 1917, 28, 357—368).—The best precipitant for the 
removal of the proteins of the blood prior to the estimation of the 
amino-nitrogen is found to be trichloroacetic acid. Alcohol and 
phosphotungstic acid both give good precipitates, but they appear 
to retain traces of the amino-acids, so that the filtrates contain less 
amino-nitrogen than that which is obtained when trichloroacetic 
acid is employed. H. W. B. 


Estimation of Dicyanodiamide in Nitrolime. A. Srurzer 
(Zeitsch. angew. Chem., 1916, 29, 417—418).—Since water is an 
unsuitable medium for extracting nitrolime (compare A., 1916, 
i, 548), the use of alcohol is recommended. Alcohol dissolves the 
free cyanamide and the dicyanodiamide completely, whilst only 
traces of nitrolime pass into solution. Ten grams of the nitrolime 
should be shaken for two hours with 100 c.c. of 94% alcohol, the 
mixture then filtered, and the total nitrogen estimated in 20 c.c. of 
the filtrate. Another portion of 50 c.c. of the filtrate is treated 
with 180 c.c. of water, 10 c.c. of 10% silver nitrate solution, and 
10 c.c. of 10% ammonia; the free cyanamide is thus precipitated as 
its silver compound and the precipitate is collected on a filter. Two 
hundred c.c. of the filtrate from this precipitate are then treated 
with 50 c.c. of 10% sodium hydroxide solution, and, without heat- 
ing, the precipitated silver dicyanodiamide is collected, washed, and 
the nitrogen in it is estimated in the usual way. The nitrogen in 
the silver cyanamide precipitate may also be estimated; this pre- 
cipitate should not be washed until the filtrate has been collected 
for the estimation of the dicyanodiamide. The procedure given 
decreases the loss which takes place when silver dicyanodiamide is 
heated with sodium hydroxide to expel ammonia. . W. P. S. 


Impure Picric Acid as a Source of Error in the Estima- 
tion of Creatine and Creatinine. Orro Foun and E. A. Doisy 
(J. Biol. Chem., 1917, 28, 349—-356. Compare Hunter and Camp- 
bell, this vol., ii, 110)—The authors find that the observations on 
Folin’s method of creatinine estimation published by McCrudden 
and Sargent (A., 1916, ii, 358, 587) were obtained by the use of an 
extraordinarily impure picric acid. When pure picric acid is em- 
ployed, the irregularities obtained by McCrudden and Sargent do 
not occur. A method for the preparation of pure picric acid from 
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the commercial material is described, which depends on the repeated 
salting out of sodium picrate by the addition of sodium chloride to 
the hot alkaline solution. The picric acid is subsequently liberated 
from the purified picrate by sulphuric acid. 

While the findings of McCrudden and Sargent are abundantly 
accounted for on the basis of impurities in their picric acid, the fact 
remains that the yellow colour of pure sodium picrate does limit the 
dilution in which creatinine may be estimated by the colorimetric 
method. A modification of the method is therefore described for 
dilute creatinine solutions in which the excess of picric acid is 
removed by the addition of a solution containing 7% potassium 
hydroxide and 25% potassium chloride. Most of the picric acid is 
precipitated as the potassium salt, and therefore after centrifugal- 
isation the colour due to the creatinine in the clear liquid is made 
more predominant. The standard creatinine solution must be simi- 
larly treated before the comparison is made. 

The presence of a second substance of creatinine nature in urine, 
reported by McCrudden and Sargent (loc. cit.), is disproved, and 
admitted by McCrudden and Sargent to be incorrect. H. W. B. 


Sensitive Reaction of the Alkaloids of the Solanacee. 
Anon. (J. Pharm. Chim., 1917, [vii], 15, 54; from Pharmazevtizeski 
J., 1916, 263).—An intense reddish-violet coloration is obtained 
when a trace of an alkaloid from the Solanaceae is heated with a 
drop of a mixture consisting of p-dimethylaminobenzaldehyde, 
2 grams, concentrated sulphuric acid, 6 grams, and water, 0°4 
gram; the reaction may be obtained with 0°0002 mg. of the alka- 
loids. Atropine, hyoscyamine, and scopolamine behave identically 
with the reagent. Codeine and morphine yield a red coloration in 
the cold ; quinine, a reddish-brown coloration ; eserine and veratrine, 
green colorations; and narcotine and papaverine, orange colora- 


tions. W. P. S. 


Preparation of Hide Powder. YY. S. Zarxinp and N. I. 
Ecorkin (J. Russ. Phys. Chem. Soc., 1916, 48, 302—304).—The 
authors describe a method for preparing hide powder suitable for 
determining the content of tannins in tanning extracts, such powder 
being difficult to purchase under existing conditions. TT. H. P. 
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General and Physical Chemistry. 


New Lines in the Spectrum of Magnesium. Micuve. 
CatatAn SaNupo (Anal. Fis. Quim., 1916, 14, 584—596).—The 
presence of twelve new lines in the are spectrum of magnesium 
in air has been proved, as well as the existence of two different 
spectra for the metal and its oxide. A. J. W. 


Dispersion and the Size of Molecules of Hydrogen, 
Oxygen, and Nitrogen. L. Sinpersrems (Phil. Mag., 1917, [vi], 
33, 215—222).—By application of the theory of dispersion the 
author has calculated the distance between the atoms in the mole- 
cules of hydrogen, oxygen, and nitrogen. This method «gives 
1067 x 10-8 cm. for hydrogen, 1°265 x 10-8 cm. for oxygen, and 
1493 x 10-§ cm. for nitrogen. Incidentally, it is found that the 
number of dispersive electrons in the atoms of hydrogen, oxygen, 
and nitrogen is the same as the normal valency. The above values 
of the inter-atomic distances are in agreement with the radii of the 
respective molecules as found by methods based on the kinetic 
theory. H. M. D. 


Absorption-coefficient of Solutions of Cobalt Chloride in 
Water and various Alcohols for Monochromatic Radiation. 
E. O. Hutzert, J. F. Hurcuinson, and H. C. Jones (J. Physical 
Chem., 1917, 21, 150—164).—The authors have carried out a large 
number of experiments on the absorption of monochromatic light 
by solutions of cobalt chloride in water, methyl alcohol, ethyl 
alcohol, propyl alcohol, isobutyl alcohol, and isoamyl alcohol. The 
measurements were made at intervals of 20—40 py over the range 
600 pp—1300 pp, and with solutions of varying concentration at the 
ordinary temperature. The value of A, the molecular absorption-co- 
efficient, has been calculated from all measurements by the formula 
A =(a—a,)/c, where a is the absorption-coefficient of the solution, 
a, that of the solvent, and ¢ the molecular concentration. It is 
shown that in the region of wave-lengths lying on the long wave- 
length edge of the yellowish-red absorption band the A—e curves 
show that A decreases with dilution. In the case of aqueous solu- 
tions this decrease is considerable, and in the alcoholic solutions the 
decrease becomes more and more marked the greater the molecular 
complexity of the alcohol. This is in complete accord with the 
previously published work of Jones and Anderson (Carnegie Inst. 
of Washington Publications, No. 110). In the region of low 
absorption between the two bands A is constant, but in many cases 
the value of a is so small that deductions as to the value of A are 
not very trustworthy. In the region of wave-lengths lying on the 
edge of the infra-red band, A shows variations, and these variations 
show a regularity which is concomitant with the molecular com- 
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plexity of the solvent. In this region A is nearly constant for the 
aqueous solutions, but increases with dilution for the alcohol solu- 
tions, the increase becoming greater as the molecular weight of the 
alcohol increases. In certain cases A decreases to a minimum 
with dilution and then increases again, but in no case was A found 
to increase to a maximum and then decrease. At present no theory 
is advanced to explain these facts, but the fact that A varies with 
e has probably been correctly attributed by Jones and Anderson 
(loc. cit.) and others to the formation of complexes, which were 
considered to be loose chemical compounds of molecules of the salt 
with molecules of the solvent. It is unquestionable that the changes 
recorded in the present paper may be explained in a qualitative 
manner by the solvate hypothesis. J. F. 8. 


Positive Ionisation of certain Hot Salts, together with 
some Observations on the Electrical Properties of Molyb- 
denite at High Temperatures. <A. T. Warerman (Phil. Mag., 
1917, [vi], 33, 225—247).—Making use of the method employed 
by Richardson (A., 1913, ii, 910), the author has examined the 
positive emission of the following hot salts: silver chloride, silver 
bromide, lead chloride, lead bromide, cuprous chloride, cupric 
chloride, aluminium fluoride, platinous chloride, and molybdenite, 
with the object of ascertaining whether any relationship exists 
between the valency of the metal and the charges on the ions com- 
posing the positive emission. It is shown that silver chloride, silver 
bromide, lead chloride, lead bromide, platinous chloride, and cupric 
chloride do not give rise to characteristic positive emissions. The 
same is probably true for aluminium fluoride. In the case of 
cuprous chloride there are indications that the ion Cut++ is 
expelled. In nearly every case examined positive ions have been 
found to be present, for which the value of e/m corresponds with 
singly charged atoms, either of potassium or of sodium or of both 
these elements; the results therefore confirm those of Richardson 
(loc. cit.). It is possible that the characteristic emission from these 
salts does occur, but is too small for measurement with the appara- 
tus used. Molybdenite has been found to possess the following 
interesting electrical properties. 1. In the range of temperature 
between the ordinary and a brilliant red heat this mineral exists 
in two distinct states. 2. The resistance in the low voltage 
or low temperature state is very nearly an inverse exponential 
function of the absolute temperature. 3. At the ordinary 
temperature the resistance is a function of the applied 
potential difference, and appears to approach an _ infinite 
value as the potential approaches zero. 4. The conduction 
of electricity is evidently carried on by electrons. 5. With 
regard to the thermo-ionic emission from molybdenite it is 
noted that a large emission (mainly K+ emission) takes place 
from impurities, and that a characteristic emission of Mot ions 
also occurs, which apparently has no exclusive relationship to the 
break or to either state. J. F. S. 
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Chemical Composition versus Electrical Conductivity. 
Coutin G. Fink (J. Physical Chem., 1917, 21, 32—36).—The elec- 
trical conductivity of mixtures of finely divided substances is a 
function of the relative size of the constituent particles. Observa- 
tions made with mixtures of equal weights of finely powdered 
tungsten and thoria, which were made into rods and fired at 1600° 


for three hours, show very large differences in the conductivity. 
H. M. D. 


Some Particular ‘Cases of Current-potential Lines. 
A. H. W. Aven (Proc. K. Akad. Wetensch. Amsterdam, 1917, 19, 
653—670).—A theoretical paper, in which the author considers 
the form of the curve connecting the electrode potential with the 
current density. Assuming that the ion concentration in the 
solution outside the diffusion layer is C and the concentration at 
the electrode is c, the thickness of the diffusion layer being 5, then 
the quantity of ions passing per second through 1 cm.* of cross- 
section is given by )/86400.(C —c)/5, in which D is the coefficient 
of diffusion. The charge carried by these ions is equal to the 
current density d, which is therefore given by d=1°117D(C —c)/8. 
By substitution in the equation for the electrode potential, this 
may be written in the form 7 =e+0°058/n . log(C —d8/1°117D). 

For the limiting value c=0, the current density has a maximum 
value given by d,,,,. =1:117DC/8, according to which the limiting 
current is proportional to the ion concentration of the solution 
and to the diffusion-coefficient ;and inversely proportional to the 
thickness of the diffusion layer. 

The theoretical equations are applied in the discussion of experi- 
mental results and in the consideration of the influence of the 
presence of complex or hydrated ions. The case of the discharge 
of halogen ions at a silver anode is examined in detail. H. M. D. 


An Apparatus for Determining Freezing Point ey 
R. G. Van Name and W. G. Brown (Amer. J. Sci., 1917, [iv], 48, 
110—114).—The containing vessel consists of a vacuum-walled tube 
of about 500 c.c. capacity, surrounded by a projecting jacket of tin 
and closed by a cork perforated to admit the Beckmann thermo- 
meter, the stem of the glass stirrer, a short tube through which the 
liquid may bé inoculated, and a cooling tube. 

The cooling tube represents the chief novelty in the apparatus. 
It consists of two concentric glass tubes through which cold brine 
is circulated, the cooling liquid passing down the inner tube and up 
between the inner and outer tubes, whence it emerges through a 
side-tube. When the desired degree of undercooling has been 
obtained, the inner tube is lowered so as to close the end of this 
tube, and this movement uncovers a hole in the upper part of the 
inner tube, with the result that the brine only circulates through 
the upper portion of the cooling tube which projects from the 
apparatus. To prevent the deposition of hoar frost on the part of 
the cooling tube above the level of the liquid, the upper portion 
of this tube, down to a point below the surface of the liquid, is 
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surrounded by a narrow vacuum jacket. This arrangement permits 
the employment of a much colder brine for cooling purposes and 
increases the rapidity of the freezing-point determination. 

Data are recorded for solutions of sucrose, which show that the 
apparatus yields concordant and satisfactory results. H. M. D. 


The Relation of Oxygen to the Heat of Combustion of 
Organic Compounds. W. M. TrHornron (Phil. Mag., 1917, [vi], 
33, 196—203).—If H is the heat of combustion and n the number 
of oxygen atoms required for the complete combustion of an 
organic compound, the value of H//n is found to be more or less 
independent of the nature of the compound. The mean value of 
H/n according to the data for paraffin, unsaturated and aromatic 
hydrocarbons, halogen compounds, ethers and acetals, alcohols, 
aldehydes and ketones, acids, esters, mercaptans, sulphides, thio- 
cyanates, cyanogen, hydrogen cyanide, nitriles, and amines is equal 
to 53. 

The nitro-compounds are anomalous in that H/n has a higher 
value, but if » is taken to represent the oxygen which is required 
to burn the carbon and hydrogen, the value of H/n is in agree- 
ment with the above mean. This would seem to show that the 
oxygen in these nitro-compounds takes no part in the combustion 
process, and this may be due to the difficulty of activating the 
oxygen when associated with nitrogen so that the combustion is 
effected by free oxygen. 

From the relation H =53n, it is possible to calculate the quantity 
of air required for the combustion of any hydrocarbon mixture of 
unknown composition if the heat of combustion and the vapour 
density are known. Conversely, if the calorific value of any liquid 
or gaseous fuel is required, it may be calculated from the volume 
of air which is required to burn completely a measured volume of 
the vapour of known density. H. M. D. 


Heat of Dilution of Alcohol in Benzene. WILLIs A. GisBons 
(J. Physical Chem., 1917, 21, 48—74).—In applying the formule 
for the changes in the vapour pressure, freezing point, and boiling 
point produced by a solute to calculate the molecular weight of the 
latter, it is customary to ignore the influence of the heat of dilu- 
tion. According to Beckmann’s determinations (A., 1889, 11) of 
the molecular weight of ethyl alcohol in benzene solution by the 
freezing-point method, the molecular weight increases from the 
normal value in dilute solution to a value about seven times as 
large in concentrated solution. The heat of dilution in this case 
is very large, and with the object of determining the connexion 
between the heat of dilution and abnormal changes in the vapour 
pressure, the author has made a detailed investigation of the 
variation of the heat of dilution with the concentration by experi- 
ments with solutions of alcohol in benzene. 

The apparatus used was an isothermal calorimeter, the use of 
which minimises the errors which are peculiar to the ordinary 
calorimeter and avoids also a correction for water equivalent. 
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Observations were made at 10°, 20°, and 30°, and it is found that 
the results may be expressed by a formula of the type «= —(bQ?+ 
eQ)/(Q—a@), in which a, b, and ¢ are constants, Q is the molecular 
heat of dilution, and 2 is the number of mols. of solvent (benzene) 
per mol. of solute (alcohol). The minus sign denotes tha fact that 
heat is absorbed in the dilution of the solutions. 

in the final part of the paper an attempt is made to apply the 
results as a correction to the ordinary molecular weight formula, 
but the results obtained lead to the conclusion that the theoretical 
relations are not sufficiently developed to permit of this being done 
in a proper manner. It seems, however, that the molecular weight 
will always be too large when heat is absorbed on dilution and too 
small when dilution is accompanied by development of heat 

H. M. D. 


Relationship between the Physical Properties of Isomeric 
Cobaltammines and the Electro-valencies of their Co- 
ordination Complexes. MRasenpra Lat De (T., 1917, 111, 
51—54).—In order to ascertain the influence of electro-valency on 
the volume occupied by a substance, the author has determined the 
densities of the isomerides: triamminecobalt nitrate, dinitrotetra- 
amminecobalti—tetranitrodiamminecobaltiate, and hexa-ammine- 
cobalti-hexanitrocobaltiate, the electro-valencies of which are 
respectively zero, one, and three. The molecular volume at 32—33° 
increases with the electro-valency, the two increments being nearly 
equal. The two stereoisomeric forms 1:2 and 1:6 of the second 
isomeride have the same molecular volume. 

The solubilities of the isomerides in water at the ordinary 
temperature were also determined. Of the two stereoisomeric 
forms of the second compound, the 1:2 compound is 9°3 times as 
soluble as the 1:6 form. The influence of spacial configuration on 


the solubility seems to be of more importance than the electro- 
valency. H. M. D. 


Molecular Attraction. XIII. J. E. Mitts (J. Physical Chem., 
1917, 21, 101—106).—Polemical against Matthews (A., 1916, 
ii, 600) ; it is shown that Matthews in his discussion of the Dietrici, 
Mills, and van der Waals’s equations simply substitutes for the 
internal pressure term (a/v?) in the van der Waals equation, the 
more correct expressions derived by the author. Consequently, 
his conclusions with regard to these equations are incorrect. <A 
number of other errors are pointed out. It is also shown that 
these errors do not in any way invalidate the discussion or the 
results arrived at from the relationships of Goldhammer and 
Eétvos on the attractive forces of the molecules. J. F. S. 


The Detergent Action of Soap. Spencer UMFREVILLE 
Picxerine (T., 1917, 111, 86—101).—Although the detergent 
action of soap is partly due to its power of emulsifying oil and 
partly to the low value of the surface tension between cil and soap 
solution, it seems probable that the detergent effect is influenced 
to a greater extent by the solubility of oil in soap solutions. 
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The behaviour of paraffin oil and benzene towards various soaps 
in admixture with varying quantities of water has been examined, 
and these observations lead to the conclusion that soluble com- 
pounds of oil and soap are formed which are not decomposed by 
the addition of further water. If the soap is diluted previous to 
its treatment with oil, the extent to which combination occurs is 
much smaller, the reduction being attributable to the increase in 
the emulsification of the oil. The nature of the resulting system 
varies from a limpid liquid compound to an almost solid emulsion. 
The proportions in which oil and soap combine together depend 
on the chemical as well as the physical nature of the reagents. 

Experiments made with naphthalene and soap show that this 
hydrocarbon behaves quite differently from paraffin oil. It dis- 
solves to a small extent in heated soap, but some of this crystal- 
lises out on cooling. The solubility is increased by the addition 
of a little water, but diminishes on further dilution. In presence 
of naphthalene, the quantity of paraffin oil dissolved by soap 
diminishes. H. M. D. 


Crystallography and Rontgen Rays. M. von Lave (Ber., 
1917, 50, 8—20).—A lecture delivered before the German 
Chemical Society on November 11th, 1916, dealing with the space- 
lattice structure of crystals. J.C. W. 


The Ultimate Structure of Crystals. F. Rivne, (Jahrb. Min., 
1916, ii, 47—108)—A theoretical paper in which the author 
discusses the recent application of X-rays to the study of crystals. 
Alongside the science of stereochemistry is developing a stereo- 
physics, and these, together with the study of crystal structure, 
form a new branch of science, which the author terms « Fein- 
baulehre der Materie” (the study of the ultimate structure of 
matter), or Leptonology (Xemrds). Whether the crystal be con- 
sidered as an atomic structure, or as containing groups of atoms 
or molecules, the influence of electrons on the structure must soon 
be brought under consideration. Debye has already studied the 
constitution of the hydrogen molecule (Ber. Akad. Miinchen, 1915) 
and of the liquid benzene molecule (Debye and Scherrer, NVachr. 
Ges. Wiss. Géttingen Math.-phys. Kl., 1916) by means of X-rays. 
The diameter of the benzene molecule he finds to be 12°4 x 10-8 cm. 
and its thickness at most 1°9x 10-8 cm. The different forms of 
matter, gas, liquid, liquid crystal, and crystal form a continuous 
series, and each in turn is discussed by the author. In liquid 
crystals, the particles are orientated regularly with respect to one 
axis. It is suggested that the molecules become orientated with 
their principal axes parallel, giving a close rig ee Hy to an 
optically uniaxial crystal (compare this vol., ii, 18). The growth 
of a crystal is attributed to the special properties of the surface 
layer. The atoms in the superficial zone of imperfectly crystalline 
material have some of their valencies unsaturated, whereby fresh 
material can be attracted. 

A considerable number of Laue diagrams are included in the 
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paper, illustrative of olivine, sucrose, cordierite, oligoclase, 
muscovite, aragonite, calespar, albite, and anorthite, and are 
employed in a discussion of the phenomena of isomorphism, poly- 
morphism, and morphotropy. E. H 


The Reversibility of Sulphide Sols and the Protective 
Action of Hydrogen Sulphide. 8. W. Youne and Win R. 
Gopparp (J. Physical Chem., 1917, 21, 1—13)—A _ dialysing 
apparatus is described which has been employed in the investiga- 
tion of the influence of hydrogen sulphide on the stability of 
colloidal solutions of metallic sulphides. The results obtained 
with cadmium, zing, lead, arsenic, and mercuric sulphides show 
that the removal of hydrogen sulphide by dialysis causes coagula- 
tion of the metallic sulphide, but that the coagulated sol is re- 
dispersed when hydrogen is again introduced into the solution. 
It would seem that the coagulation and dispersion are determined 
by the concentration of the hydrogen sulphide. 

In experiments made with zine sulphide, it was found that the 
dispersive power of the hydrogen sulphide increases up to a pressure 
of 1°5—2 atmospheres, and then decreases somewhat as the 
pressure is further increased. The dispersive power of hydrogen 
sulphide is also shown by the results of experiments in which 
potassium chloride in varying quantities was added to the colloidal 
zine sulphide. The coagulate obtained by raising the temperature 
of the sol is also dispersed under the influence of hydrogen sulphide. 

H. M. D. 


Colloidal Solutions of Copper Sulphide. 8S. W. Youne and 
RoxtanD Neat (/. Physical Chem., 1917, 21, 14—31).—The proper- 
ties of copper sulphide sols have been examined, the experiments 
being designed to show the influence of electrolytes and of hydrogen 
sulphide on the coagulation of the sols and on the mobility of the 
colloidal particles. 

Colloidal solutions were prepared by the agitation of well- 
washed copper hydroxide, copper carbonate, or freshly precipitated 
copper sulphide with aqueous hydrogen sulphide. The coagulation 
experiments show that the concentration of a given electrolyte, 
which is required to produce coagulation within twenty-four hours, 
is independent of the mode of preparation of the sol, of the presence 
or absence of free hydrogen sulphide, and within wide limits 
is independent of the concentration of the colloidal solution. The 
relative coagulating powers of the chlorides of potassium, calcium, 
and aluminium are as 1:39:875. Sols which have been freed from 
hydrogen sulphide are unstable, and when kept for some months 
undergo spontaneous coagulation, but so far as the influence of 
electrolytes is concerned, the behaviour of the sols is the same 
whether hydrogen sulphide is present or not. 

The mobility of the colloidal particles in an electric field varies 
according to the mode of preparation. The mobility is increased 
in the presence of electrolytes, but the increase bears no apparent 
relation to the coagulating power of the electrolyte used. On the 
other hand, the increase in the mobility seems to depend on the 
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mobility of the particles in the original sol. The mobility of the 
particles of a particular sol increases with the dilution, and is 
greatly reduced by hydrogen sulphide. Removal of the hydrogen 
sulphide restores the sol to its original condition, and the change 
is therefore reversible. The effect produced by bubbling air or 
oxygen through the sol can be entirely explained by the removal 
of hydrogen sulphide. 

It is suggested that the formation of colloidal soluticns of copper 
sulphide may play a part in the processes which are involved in 


the secondary enrichment of gels of copper sulphide ore. 
H. M. D. 


The Action of Mercuric Chloride on Gold Hydrosols. 
O. Herstap (Koll. Chem. Beihefte, 1916, 8, 399—424).—Accord- 
ing to previous observations, the coagulating power of mercuric 
chloride towards gold sols is greater than that of most salts of the 
heavy metals. The action does not occur if hydrochloric acid is 
added to the mercuric chloride solution. In view of the fact that 
mercuric chloride is only slightly ionised, its behaviour is rather 
remarkable, and a further examination of the phenomena has 
been undertaken with colloidal gold solutions prepared by the 
action of formaldehyde. 

These experiments show that coagulation of gold sols by mercuric 
chloride is inhibited by the addition of acid, and the effect is also 
not observed if the soi is dialysed or boiled before the mercuric 
chloride is added. By means of electrometric measurements, it has 
been found that coagulation only occurs in the case of sols which 
are slightly alkaline. The hydrion concentration, which is sufficient 
to prevent coagulation, varies with the concentration of the 
mercuric chloride. For a given hydrion concentration, there is an 
upper as well as a lower limiting value of the mercuric chloride 
concentration which produces coagulation, and if a diagram is 
constructed by plotting hydrochloric acid concentration on the 
abscissa and mercuric chloride concentration on the ordinate, the 
coagulating mixtures fall within a zone which is bounded by the 
ordinate and by two intersecting curves which represent the upper 
and lower limiting values of the mercuric chloride concentration. 

It is supposed that the coagulating power of mercuric chloride is 
due to mercuric oxide (or mercurous oxide), which forms an 
envelope round the colloidal gold particles and transforms the 
negative colloid into a positive colloid. 

The gold sols afford evidence of ageing in that they gradually 
become less sensitive to mercuric chloride, and this is supposed to 
be the result of a slow oxidation of the gold by the formaldehyde 
present. H. M. D. 


Protective Colloids. VII. Cydonia Seed as Protective 
Colloid. II. Colloidal Silver. A. Gursier and A. WAGNER 
(Kolloid Zeitsch., 1916, 19, 280—287. Compare this vol., ii, 131). 
—The action of quince seed extract as a protective colloid has been 
examined in experiments with silver sols prepared by the reduction 
of silver nitrate by hydrazine hydrate in presence of the organic 
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colloid. By dialysing the resulting colloidal silver solution and 
evaporating at low temperature or precipitating by the addition 
of alcohol, solid substances have been obtained containing about 
20% of silver, which dissolve completely in water. 

Reversible colloids of the same kind were also obtained by the 
action of sunlight on silver nitrate solutions in presence of the 
quince seed extract. The coagulation of these protected silver sols 
by the action of various electrolytes has been examined, and the 
results indicate that the coagulating power diminishes in the 
order: sulphuric acid, sodium chloride, sodium carbonate, sodium 
hydroxide. H. M. D. 


Protective Colloids. VII. Cydonia Seed as Protective 
Colloid. III. Colloidal Gold. A. Guinier and A. WaGNer 
(Kolloid Zeitsch., 1916, 19, 287—291).—Experiments similar to 
those recorded in the previous paper have shown that solid sub- 
stances which contain up to 50% of gold and are completely soluble 
in water may be obtained by the reduction of gold chloride by 
hydrazine hydrate in presence of quince seed extract. The protec- 
tive action of the organic colloid on the gold sols is very pro- 
nounced. H. M. D. 


Protective Colloids. VII. Cydonia Seed as Protective 
Colloid. IV. Colloidal Mercury. A.Gursier and A. WacNner 
(Kolloid Zeitsch., 1916, 19, 291—-297).—The protective action of 
quince seed extract on colloidal solutions of mercury prepared by 
the action of hydrazine hydrate on mercuric chloride is not very 
marked. If, however, sodium hyposulphite is used as the reducing 
agent, much more stable solutions are obtained, and by dialysing 
and evaporating or precipitating with alcohol, solid colloids con- 
taining up to about 20% of metallic mercury have been prepared 
which are partly soluble in water. H. M. D. 


Protective Colloids. VII. Cydonia Seed as Protective 
Colloid. V. Colloidal Platinum. A. Gursier and A. WAGNER 
(Kolloid Zeitsch., 1916, 19, 298—302).—Platinum sols, prepared 
by the reducing action of hydrazine hydrate on platinum chloride 
in presence of quince seed extract, yield, on dialysing and evapor- 
ating or precipitating by the addition of alcohol, solid colloidal 
substances which contain as much as 25% of platinum. These 
colloids are readily soluble in warm water. As in the case of 
silver, gold, and mercury, the protective action of quince seed 
extract on colloidal platinum is strongly marked. The coagulation 
phenomena associated with the presence of electrolytes has also 
been examined. H. M. D. 


Non-, Uni- and Bi-variant Equilibria. XI. F. A. H. 
ScureEIneMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1917, 19, 
713—727. Compare this vol., ii, 132)—A further theoretical con- 
sideration of the equilibrium relations in binary systems with two 
indifferent phases. For any binary system in which two indifferent 
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phases occur there are two types of pressure-temperature diagram, 
and the author shows how these may be derived. H. M. D. 


The Influence of Temperature on Chemical Equilibria. 
F. E. C. Scnerrer (Proc. K. Akad. Wetensch. Amsterdam, 1917, 
19, 636—649).—The integration of the equation dlog K/dT= 
/ RT? leads to various formule expressing the connexion between 
the equilibrium constant of a reversible chemical change and the 
temperature, the nature of which depends on the assumed relation 
between the heat of reaction, Y, and the temperature, 7. If the 
algebraic sum of the heat capacities of the systems on the two 
sides of the equation is zero at all temperatures, the integrated 
equation is of the form log K=a/7+6, in which a and } are 
constants. 

The author maintains that this equation is jn satisfactory agree- 
ment with the experimental data for many gas reactions. Although 
for such systems the algebraic sum of the heat capacities of the 
reacting substances is not in general equal to zero, yet the influ- 
ence of this factor is in most cases so small that the error which is 
involved in the assumption of the zero value is not nearly so large 
as the errors incidental to the equilibrium measurements. On this 
account it is claimed that the above equation is to be preferred to 
the more complicated expressions which are frequently used to 
represent the variation of the position of chemical equilibrium with 
the temperature. 

The validity of the argument is supported by a comparison of the 
values of log X afforded by the experimental data for the reactions 
2CO, — 2CO+0, and 2HI — H,+I1, with those which have been 
calculated from the simple equation and from more complicated 
expressions. 

Reactions in which solid substances take part may be expected 
to show greater deviations from the requirements of the simple 
formula. In this connexion the author has examined the data 
corresponding with the equilibria Fe,0,+CO — 3Fe0+CO,, 
FeO0+CO — Fe+CoO,, and Fe,0,+4CO — 3Fe+4CO,, and comes 
to the conclusion that the available data are untrustworthy. 
According to Bauer and Glassner (A., 1903, ii, 423), the curve for 
the equilibrium FeQ+CO — Fe+CO, shows a minimum at 680°. 
At this temperature the heat of reaction is zero, whereas at 585° 
it is —3114 cal. and +8724 cal. at 835°. The heat of reaction, 
according to this, changes to the extent of 11,838 cal. for a change 
of temperature of 250°. This would correspond with a value of 
47°3 cal. for the algebraic sum of the heat capacities of the reacting 
substances, a value which is much too large to be accepted as 
possible. Similar relations are found when the data for the other 
equilibria are examined, and for this reason the author considers 
that the recorded numbers are not nearly so accurate as has been 
assumed. 

A further case of equilibrium examined is the dissociation of 
ammonium bromide, the constant for which, according to Smith 
and Lombard (A., 1915, ii, 86), shows a maximum at about 320°. 
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At higher temperatures heat is apparently developed in the disso- 
ciation process, and at 384° the calculated heat of reaction is 
43,000 cal. This change in the heat of reaction for a temperature 
variation of 64° corresponds with a value of 670 cal. for the alge- 
braic sum of the heat capacities of the ammonium bromide and its 
dissociation products. This value is much too large, and suggests 
that the experimental observations are inaccurate. 

In the present state of our knowledge of gas equilibria it would 
therefore seem that the influence of temperature may be adequately 
represented by means of the formula which neglects the differences 
in the heat capacities of the reacting systems. H. M. D. 


Influence of the Solvent on the Situation. of the Homo- 
geneous Equilibrium. A. Sirs (Proc. K. Akad. Wetensch. 
Amsterdam, 1917, 19, 708—712).—There is a great deal of evi- 
dence to show that the equilibrium which is set up between the 
substances involved in a reversible reaction varies with the nature 
of the solvent. This variation has not yet been satisfactorily 
explained, but the author shows by theoretical reasoning that the 
shift in the position of equilibrium in passing from one solvent to 
another must be ascribed to a difference in the heat of the reaction 
in the two solvents. This in its turn may be referred to differences 
in the heats of dissolution of the reacting substances in the solvents 
in question. If the reversible reaction is represented by A — B 
and Q, and Q,' are the heats of dissolution of A in two different 
solvents, the corresponding heats of dissolution of B being Q, and 
Q,, then the relation between the equilibrium constants AK and K’ 


is given by log K/K’={(Q,-Qi)—(Qa-Qs)/RT. HH. M.D. 


‘(Stepped '’ Ignition. Ricuarp Vernon Wuee er (T., 1917, 
111, 130—138).—The ignition of inflammable mixtures of gases by 
the impulsive electrical discharge is stated by Thornton (A., 1914, 
ii, 524, 834) to be characterised by discontinuities which are 
observed when the composition of the mixture is varied at constant 
pressure or when a given gas mixture is examined under varying 
pressure. 

Using a method of experiment of the same kind, the author has 
been unable to detect any discontinuity in the ignition of a 9°5% 
mixture of methane and air when the pressure was varied from 
100 to 800 mm. The curves obtained by plotting the “ igniting- 
currents” against the pressure are quite continuous. It would 
seem that the results obtained by Thornton require some condition 
of experiment which the author has been unable to reproduce or 
has been careful to exclude. 

[With Atian GreEnweELL.|—A mathematical analysis of the 
hyperbolic curve suggests that the quantities actually recorded are 
not really independent. The independent variables, as distin- 
guished from the recorded variables, may be represented by employ- 
ing inclined axes parallel to the asymptotes of the hyperbola, the 
origin remaining the same. The distance between the new ordin- 
ate and the relative asymptote represents the minimum ignition 
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pressure for any value of the current and the distance between 
the new abscissa and the relative asymptote gives the minimum 
igniting current for any degree of compression. The product of 
the real pressure minus the minimum pressure and the real igniting 
current minus the minimum igniting current is constant. 


H. M. D. 


Limits of Inflammability of Gaseous Mixtures. W. M. 
Tuornton (Phil. Mag., 1917. [vi], 38, 190—196).—-According to 
previous experiments (compare A., 1914, ii, 834), the curve express- 
ing the relation between the energy of the igniting current in 
impulsive snark or condenser discharge and the composition of a 
mixture of inflammable gas and air shows marked discontinuities 
for certain mixtures which are characterised by the fact that the 
ratio of the oxygen atoms to the molecules of inflammable gas is 
represented by a whole number. It is now shown that simple 
relations of the same kind are exhibited by the mixtures which 
correspond with the upper and lower limits of inflammability. 

In the upper limit mixtures of the paraffin hydrocarbons there 
is twice as much inflammable gas as in that which corresponds 
with perfect combustion. In the case of acetylene, cyanogen, 
and carbon disulphide this ratio is equal to three, whilst for 
hydrogen it is five, and for carbon monoxide it is equal to six. 

In respect of the lower limit of inflammability it is found that 
in the case of the hydrocarbons, ignition fails when the mixture 
contains twice as much oxygen as is required for complete com- 
bustion. If m is the number of oxygen atoms required for the 
combustion of one molecule of inflammable gas, the lower limiting 
mixture contains 2n—1 atoms of oxygen. The ratio of the oxygen 
atoms in the lower limiting mixture to the normal number of 
oxygen atoms is, on the other hand, (3n—2)/n for methyl alcohol, 
ethyl alcohol, acetylene, cyanogen, and carbon disulphide, 
(n+1)/n for ethylene, 3 for hydrogen sulphide and carbon mon- 
oxide, and 9 for hydrogen. 

If U is the percentage of inflammable gas in the upper limiting 
mixture, then U xn is approximately constant. Similarly, if Z is 
the percentage of inflammable gas in the lower limiting mixture 
and n, is the number of oxygen atoms per molecule of inflammable 
gas in this mixture, it is found that ZL xn, is very nearly constant. 

Since » is approximately proportional to the heat of combustion 
of the inflammable gas, it follows that the heat of combustion of 
unit volume is the same for all upper limit mixtures of inflammable 
gases. From the constancy of Lx, it is also apparent that the 
number of oxygen atoms in unit volume of the lower limiting 
mixtures is the same for all inflammable gases. 

Since 1 xn and L xn, are constant, and »/n, is approximately 
constant for homologous series of gases, it follows that the ratio 
of 17 /L should be nearly constant. The data for the paraffins show 
that this ratio increases slightly as the series is ascended, and 
remains constant in the ethylene series. 

According to the above data, inflammation is determined by the 


INORGANIC CHEMISTRY. ii. 173 


existence of certain numerical relations between the number of 
molecules of oxygen and of the inflammable gas, and it would 
seem that the upper and lower limits of inflammability are con- 
trolled by the heat liberated in the reaction. H. M. D. 


Valency Centres. O. Hinspera (J. pr. Chem., 1916, [ii], 94, 
179—192).—A theoretical paper, in which the conception of differ- 
ent centres from which the forces of valency emanate is extended 
from the case of sulphur (A., 1916, i, 725) to account for many 
peculiarities of the oxygen, selenium, tellurium, nitrogen, or 
halogen atom. In general terms it is pointed out that elements 
with only one valency centre in the atom (for example, carbon) 
give neutral hydrides, but the acid nature of the hydrides and the 
basic nature of the onium compounds increase with the number 
of valency centres. Thus, sulphur and nitrogen, with two centres, 
give feebly acidic hydrides (H,S and NH) and strongly basic 
onium compounds; iodine, with three centres, gives a strongly acid 
hydride and very strongly basic diaryliodonium hydroxides. 


J. C. W. 


New Laboratory Apparatus for the Evolution of Gas. 
B. AnGELI (Boll. chim. farm., 1917, 56, 2—3).—A modified Kipp 
apparatus is described, which functions with a small quantity of 
the reacting liquid, uses liquid always of the same purity, is easily 
dismounted, and has other advantages. Two forms are figured. 


= a 2 


Inorganic Chemistry. 


The Allotropy of Phosphorus. J. W. Terwen (Chem. 
Weekblad, 1917, 14, 180—197).—A review of the progress made 
in the chemistry of phosphorus during the last fifteen years, with 
a summary of the literature. A. J. W. 


Combinations of Arsenious Oxide and Salts. I. and 
II. F. A. H. Scnremvemakers and (Mgs.) W.C. pre Baar (Chem. 
Weekblad, 1917, 14, 141—146, 203—208).—An application of 
Schreinemakers’s graphic method to systems containing water and 
arsenious oxide with the bromides of lithium, sodium, potassium, 
and ammonium, and lithium chloride, potassium iodide, and the 


chlorides and bromides of calcium, barium, and strontium. 
A. J. W. 


Density of Silicon Tetrafluoride. Avsertr F. O. GeRMANN 
and Harotp 8. Boorn (J. Physical Chem., 1917, 21, 81—100).— 
The authors have determined the density of silicon tetrafluoride 
which has been subjected to very careful purification. The gas 
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was prepared in a perfectly dry, evacuated apparatus in the usual 
way from calcium fiuoride, silica, and sulphuric acid, and was led 
over glass wool to remove free hydrogen fluoride and over a column 
of phosphoric oxide. The gas thus dried was led into a receiver 
cooled by liquid air and solidified. The product was then melted 
and fractionally distilled at normal pressure and atmospheric 
temperature, and after several distillations led into weighed globes 
and weighed. The author points out that fractional sublimation 
under reduced pressure, as employed by Jaquerod and Tourpaian 
(A., 1913, ii, 401, 772), gives a product which is heavier than the 
product obtained in the present work by two parts per thousand. 
This is attributed to the presence of the sesquifluoride, Si,F,, due 
no doubt to the fact that Jaquerod and Tourpaian heated the 
reaction mixture in the preparation of the fluoride, whereas the 
present authors generated the gas without heat. The weighings 
were corrected for: (1) the contraction of the evacuated globes; 
(2) the buoyancy of the air on the weights and globes; (3) for the 
altitude and latitude; and (4) for the compressibility of the tetra- 
fluoride. As the mean of eleven experiments, it is found that the 
weight of the normal litre of silicon tetrafluoride is Ly =4°68397 
grams, which, since the fifth decimal is somewhat doubtful, may be 
taken as L,=4°6840. J. F. 8S. 


The System-Mercury Iodide. A. Smirs (Proc. K. Akad. 
Wetensch. Amsterdam, 1917, 19, 703—708).—Red mercuric iodide 
is transformed into the yellow modification at 127°. When this is 
heated further, it remains yellow up to about 190°, and then 
assumes a red tint, which deepens until the substance melts to a 
dark red liquid at 255°5°. Observations made with ‘arge crystals 
of yellow mercuric iodide show that the gradual development of 
the orange colour with rise of temperature is not accompanied by 
any change in the crystalline form. This fact points to the forma- 
tion of mixed rhombic crystals containing both the yellow and red 
modifications, the proportion of the latter increasing with rise of 
temperature. It is suggested that there are two isomeric forms of 
mercuric iodide (a and 8), and that the red and yellow modifica- 
tions are mixed crystals containing the two forms in different pro- 
portions. The equilibrium relationships are examined from this 
point of view and represented on a temperature-concentration 
diagram. H. M. D. 


The Luminescence of the Iodide of Millon’s Base. Harry 
B. Wetser (J. Physical Chem., 1917, 21, 37—47).—When the sub- 
stance obtained by the action of ammonia on an alkaline solution 
of mercuric potassium iodide is heated, it decomposes, with the 
emission of violet light. The products formed are ammonia, 
mercuric iodide, nitrogen, water, and mercury. Ammonia is 
evolved at 160°, but the decomposition is not rapid below about 
400°. The chemi-luminescence is associated with the rapid decom- 
position, the reaction being endothermic. 

There are apparently three distinct luminescent effects in which 
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mercury or its compounds are involved. It is suggested that the 
orange luminescence is attributable to the change of the mercurous 
ion into non-ionised mercurous salt, the green luminescence to the 
change of mercurous ion into mercuric ion, and the violet lumines- 
cence to the conversion of mercuric ion into the mercury atom. 


H. M. D. 


The Action of Potassium Permanganate on the Metals. 
WituiaM Foster (Chem. News, 1917, 115, 73).—The reduction of 
potassium permanganate solution by hydrogen in presence of 
platinum black is sometimes shown as a lecture experiment. 
Neutral dilute solutions are reduced by many metals, including 
gold and platinum, even without hydrogen. The solution becomes 
alkaline, showing the formation of potassium hydroxide, and in 
some cases the formation of manganate may be observed. Silver 
reduces quickly, whilst tungsten acts rapidly, but yields a neutral 
solution. Mercury acts very rapidly, the metal being oxidised 
(compare Giles, Chem. News, 1867, 15, 204; Borar, T., 1911, 99, 
1414). C. H. D. 


Atmospheric Corrosion of Commercial Sheet Iron. E. A. 
Ricuarpson and L. T. Ricwarpson (Chem. News, 1917, 115, 
62—65).—Two sets of specimens have been used for the com- 
parative tests, one being in the condition as received, and the other 
annealed and then cleaned from scale by pickling in dilute 
sulphuric acid, washing and drying, and rubbing with emery. Ten 
similar specimens of each metal are used for the test, and are 
placed in a rack exposed to the atmosphere, in a place fairly free 
from acid fumes. A specimen is considered to have failed when it 
can be seen to be perforated when the rust is removed by tapping 
with a blunt object, the thickness of the sheets being in all cases 
26 gauge. 

The character of the coating of rust varies greatly with the com- 
position of the steel. Bessemer and open-hearth steels form a loose, 
yellow rust, the other varieties forming a dark red, adherent 
deposit. The adherence is a maximum in the copper steels, which 
form a very dark, fine-grained rust. The period of resistance varies 
from about 350 days for mild steel in the given conditions to more 
than 1200 days for iron and steel containing copper, these speci- 
mens not having failed at the time of the report. The proportion 
of copper ranges from 0°181 to 0°268%. Charcoal iron and com- 
mercial pure iron resist better than mild steel, and the superior 
resistance of wrought iron is attributed to its greater purity rather 
than to the presence of slag. Copper has a greater effect on the 
resistance of steel than on that of iron. C. H. D. 


Some Problems of the Oxides of Iron. Rosert B. Sosman 
(J. Washington Acad. Sci., 1917, 7, 55—72).—Ferrous oxide has 
never been obtained in a pure state, and from the analogy of 
iridium, it is possible that FeO may have a higher dissociation 
pressure than Fe,O,, which would explain the frequent presence 
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of metallic iron and the magnetic oxide in the products of oxida- 
tion or reduction. The presence of metallic iron in basic rocks in 
Greenland may be due to the dissociation of a complex ferrous 
silicate in this way. Ferrous and ferric oxides form a continuous 
series of solid solutions. 

The magnetic properties of the iron oxides and the geological 
relations of the oxides are also discussed. C. H. D. 


The System H,O—Bi,O,—HCl at 30°. W. Jacons (Chem. 
Weekblad, 1917, 14, 208212). —aAn investigation by the graphic 
method of systems made up of bismuth trioxide and aqueous solu- 
tions of hydrochloric acid. A. J. W. 


Mineralogical Chemistry. 


Oceanic Salt Deposits. J. p’Ans, with A. Berrscn and 
A. Gessner (Zeitsch. Kali., 1915, 9, 148—154, 161—168, 177—183, 
193—200, 217—222, 229—236, 245—250, 261—-270; from Jahrb. 
Min., 1916, ii, Ref., 154—156).—Continuing the work of van’t Hoff, 
the authors have (1) investigated anew the whole of the simple 
ternary and quaternary systems; (2) determined the isotherms for 
these systems at 0° and 55°, van’t Hoff’s having been determined 
at 25° and 83°; (3) investigated the range of existence of calcium 
sulphate. The complete investigation of the non-variant points is 
reserved to a later date. Microscopic methods were found to be of 
great assistance in the research. By means of tables and diagrams 
the new results are compared critically with those of earlier 
investigations. 

The following systems are dealt with: (1) KCl—NaCl—H,0O; 
(2) NaCl— MgCl, — H,O; (3) KCl— MgCl, —H,O; (4) NaCl — KCl - 
MgCl,—H,U; (5) Na, SO, — NaCl — HO; (6) K, SO,—KCl—H,0; 
(7) Na, SO, — —K,SO, — H, 0: (8) the reciprocal salt pair, K,SO,+ 
2NaCl — "Na,SO, + 2KCl; (9) MgSO, — MgCl, — H,O; (10) 
Na,SO,— MgSO, — H,0O; (11) the reciprocal salt pair, Na,SO,+ 
MgCl, = 2NaCl+ MgSO, ; (12) K, 2SO, — MgSO, — —H,O; (13) the 
reciprocal salt pair, K,SO,+MgCl, — 2KCl+ MgSO, ; (14) 
Na,.SO, — K,SO,— MgSO, — H,0. 

In a sodium-free system containing the components K,, Mg, SO,, 
Cl,, and H,O it is found that kainite is not formed below about 
13°, but can only exist in contact with the solution between 13° 
and 85°. 

In the complete system of the chlorides and sulphates of sodium, 
potassium, and magnesium with water, solubility diagrams at 0° 
and 55° for complete saturation with sodium chloride have been 
obtained. The results are represented by means of the projection 
of a solid figure, the three co-ordinates being the quantities of 
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K,, Mg, and SO, per 1000 mols. H,O. The increase of solubility 
with solutions rich in magnesium chloride is clearly shown. 

The conditions of formation of the calcium sulphate salts anhy- 
drite, gypsum, glauberite, syngenite, pentacalcium sulphate, 
K,SO,,5CaSO,,H,O, and polyhalite were also determined. Experi- 
mental difficulties were encountered in the form of hysteresis 
effects, especially in the case of anhydrite. In the space diagrams 
given, the calcium salt fields are well shown for solutions saturated 
with sodium chloride. 

The crystallisation of sea water at 0°, 25°, 55°, and 83° was 
studied, on the supposition that complete equilibrium was attained, 
and the results of these experiments are compared with the natural 
salt deposits. These deposits are considerably poorer in mag- 
nesium than would be expected from the experiments, and it is 
probable that magnesium chloride has been dissolved out. Prob- 
ably the deposits were first formed at 25—-30°, but there must 
subsequently have been a considerable rise of temperature. 

E. H. R. 


Identity of Hamlinite with Goyazite. Watpemar T. 
ScHALLER (Amer. J. Sci., 1917, [iv], 48, 163—164).—A tabulation 
of the characters, so far as determined, of goyazite from Brazil 
(Damour, 1884) and of hamlinite from Maine and Switzerland 
(Hidden and Penfield, 1890) suggests the identity of these minerals ; 
or, at least, their essential difference remains to be proved. The 
material is a hydrous phosphate of aluminium and _ strontium 
erystallising in the rhombohedral system and belonging to the 
alunite—heudantite group of minerals. L. J. 8S. 


Two so-called Halloysites from Georgia and Alabama. 
P. A. VANDER MEULEN (Amer. J. Sci., 1917, [iv], 48, 140—144).— 
Analysis I is of a sedimentary clay, possessing the external charac- 
ters of halloysite, and hitherto referred to that species, from Chat- 
tooga County, Georgia; and II of similar material from the Fort 
Paine chert formation in northern Alabama. They contain less 
water and more alumina and have a higher density than halloysite 
(A1,03,2S8i0,,2H,O +aq.), and they are probably mixtures of 
kaolinite (A1l,03,2Si0,,2H,O) and gibbsite (Al,0,,3H,O), contain- 
ing respectively 21°32% and 4°83% of gibbsite. Minute, acicular 
crystals of gibbsite were detected on crevices in the Georgia clay. 
The presence of gibbsite in greater amount in I is also suggested by 
the fact thaf more water is lost at 300° than from IT, and that 
dilute sulphuric acid extracts more alumina: 


H,O H,0O 
SiO,. AIl,O,. Fe,O,. MgO. Na,O. 108°. >108°. Total. Sp. gr. 
I. 35-82 4438 trace trace 118 1-61 16-63 99-62 2-497 
II. 43-30 39-94 trace 0-21 0-25 1:28 15-04 100-02 2-441 
IIf. 43-18 39-21 0-15 trace 0-08 3-39 14:23 100°24 2-460 


Analysis III is of a similar clay from Grubb mines, near 
Roanoke, Virginia. L. J. S. 
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The Sodium Potassium Nephelites. N. L. Bowen (Amer. 
J. Sei., 1917, [iv], 48, 115—132).—The results are given of an 
experimental investigation of the binary system NaAISiO,- 
KAISiO,. The sodium compound occurs in two enantiomorphous 
forms, nephelite and carnegeite, with an inversion point at 1248°. 
The higher temperature form, carnegeite, melts at 1526°. The 
potassium compound also shows two forms: kaliophilite, isomor- 
phous with nephelite, and an orthorhombic form with twinning, like 
that of aragonite. The orthorhombic form is apparently stable at 
temperatures above 1540° and melts at about 1800°. The potass- 
ium compound has a eutectic with carnegeite at 1404°. With 
nephelite it forms an unbroken series of solid solutions. It is con- 
cluded, therefore, that NaAlSiO, and KAISiO, are the fundamental 
molecules of natural nephelite. The presence of calcium and of 
excess of silica in the natural mineral is explained by the solid 
solution of the albite (NaAISi,O,) and anorthite (CaA1,S8i,O,) 
molecules (compare A., 1912, ii, 176, 774). L. J. 8. 


An Application of Polydimensional Geometry to Chemico- 
mineralogical Problems. The Composition of Tourmaline. 
H. E. Borxe (Jahrb. Min., 1916, ii, 109—148).—For the 
quantitative graphical representation of systems of more than 
four components the author advocates the use of geometrical con- 
ceptions in four or more dimensions. The simpler properties of 
four-dimensional space are considered in some detail, and the method 
is then applied to a study of the composition of tourmaline. 

The theories which have been advanced to explain the composi- 
tion of the tourmalines fall into two groups: (1) those which 
postulate two or three distinct molecules, which, mixed in suitable 
proportions, will form any of the known varieties of tourmaline ; 
(2) those which start from one or more fundamental forms in which 
replacement of certain chemical elements or groups in equivalent 
proportions can take place. After a critical examination of old 
analyses and of fifty-four new trustworthy analyses of tourmalines 
the author comes to the following conclusions: The relative 
amounts of silica and boric acid show a constant ratio, SiO, : B,O,= 
4:1. If the mono-., bi-, and ter-valent metals be replaced by hydro- 
gen equivalents, the ratio total hydrogen :Si varies between 56:12 
and 72:12, but is generally 20:4. It appears to be very probable 
fiat the general formula H.,Si,B,O,, first suggested by Penfield 
and Foote, is correct. 

For the graphic representation of tourmaline the author distin- 
guishes five components: a, H,O; 6, R,O (=Na,0+ Li,0+ K,O) ; 
ce, RO (=Mg0+Ca0+FeO+ MnO); d, RO, (=Al,0,+ FeO, + 
Ti,O,) ; e, SiO, + BOs. 

From an origin /, representing the constant component (SiO, + 
B,O,), four axes all at right angles to one another are drawn, each 
of length=100, ending in the points 4, B, C, D, representing the 
pure components H,O, R,O, RO, and R.O;. The five points A to # 
describe a four-dimensional pentahedron, rectangular at 2, bounded 
by ten edges, ten planes, and five three-dimensional spaces. The 
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composition of any tourmaline is represented by a point within this 
pentahedron. For the examination of the mutual relationships of 
the four variable components in pairs, six plane projections are 
necessary. It is found that the points representing the composi- 
tion of tourmaline in four-dimensional space S, do not belong to 
one three-dimensional space Sj, nor to a single plane S,. If the 
formula of Penfield and Foote were strictly correct, all tourmaline 
points should fall within one tetrahedron in S,. It remains to be 
seen whether the departures from the formula H.,Si,B,O,, are to be 
attributed to analytical errors or to the incorrectness of the 


formula. E. H. R. 


Analytical Chemistry. 


Graph for Correcting Volumes of Gases to 0° and 700 mm. 
Marcet Ricotrarp (Ann, Chim. anal., 1917, 22, 21—23).—The 
graph is constructed from the correction factors given in the follow- 
ing table: 

710 mm. 720 mm. 730 mm. 740 mm. 750 mm. 760 mm. 
0-9013 00-9138 0-9266 0-9393 00-9519 0-9647 
0-8981 0-9105 0-9230 0-9354 06-9480 
0-8828 0-8950 0-9073 0-9195 0-9318 
0-8680 0-8801 0-8922 0-9042 0-9162 

For example, the volume of a gas*measured at 20°/740 mm. is 
multiplied by 0°9073 to obtain its volume at 0°/760 mm. 

WwW. B. G. 


Urotropine [Hexamethylenetetramine| as a Micro- 
chemical Reagent. R. Vivario and M. Wacenaar (Pharm. 
Weekblad, 1917, 54, 157—-161).—A description of crystalline deriv- 
atives formed by urotropine with metallic salts, with a summary 
of the literature. A. J. W. 


Lunge’s Method for the Rapid Estimation of Sulphur in 
Roasted Ores. J. B. Pérucrin (Ann. Chim. anal., 1917, 22, 
26—27).—A quantity of 3°2 grams of the powdered substance is 
mixed with 2 grams of sodium hydrogen carbonate and heated 
gently for ten minutes, then for twenty minutes at a dull red heat. 
After cooling, the mixture is treated with water, boiled, the solu- 
tion filtered, the insoluble portion washed with boiling water, and 
the filtrate titrated with N/1-hydrochloric acid. Two grams of 
sodium hydrogen carbonate are also titrated under similar condi- 
tions ; the difference in the quantities of hydrochloric acid used for 
the two titrations is divided by 2 to obtain the percentage quantity 
of sulphur in the sample. The results obtained by the method are 
sufficiently trustworthy for practical purposes. W. P. S. 
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Benedict's Method for the Estimation of Total Sulphur 
in Urine. Mavrice H. Givens (J. Bivl. Chem. 1917, 29, 
15—17. Compare Benedict, A., 1909, ii, 827; 1911, ii, 330)—The 
decrepitation which sometimes occurs during the oxidation of the 
sulphur compounds with copper nitrate is avoided if the urine is 
mixed with the Benedict reagent and slowly evaporated to dryness 
over a hot plate. The residue is then directly ignited over a 
Bunsen burner. H. W. B. 


Lunge’s Method for the Rapid Estimation of Arsenic in 
Sulphuric Acid. J. B. Piricrin (Ann. Chim. anal. 1917, 22, 
24—-25).—This method was found to be trustworthy; the results 
tend to be slightly too low, but a correcting factor may be found 
and applied in practice. Twenty c.c. of the sulphuric acid are 
diluted to about 50 c.c. and treated for ten minutes with a current 
of sulphur dioxide; the mixture is then heated, and a current of 
carbon dioxide is passed through it until all sulphur dioxide has 
been expelled. After further dilution, the solution is neutralised 
with sodium hydrogen carbonate and titrated with .V /20-iodine 
solution. W. PG. 


A Colloido-chemical Phenomenon as Indicator in Quanti- 
tative Analysis. J. F. Sacner (Koll. Zeitsch., 1916, 19, 
276—277).—In the estimation of lead by titration with a solution 
of ammonium molybdate, the supernatant liquid is turbid so long 
as the reaction is incomplete, but this turbidity disappears suddenly 
at the end-point. The turbidity is due to colloidal lead molybdate, 
and the coagulation of this sesves to indicate the end-point. 

In practice, the solution of lead, acidified with acetic acid, is 
heated at 70—80°, and the progress of the titration is determined 
by removing a drop of the solution and observing its optical con- 
dition. The end-point is independent of the quantity of acetic 
acid present, and the method is to be preferred to the older pro- 
cedure in which tannin is used as indicator. H. M. D. 


{Estimation of Copper in Blood of Molluscs and 
Crustacea.] Cu. Dueri (J. Physiol. Path.-gen., 1916, 16, 
985—-997).—See this vol., i, 236. 


Estimation of Manganese in High-speed Steels. C. T. 
Nespitt (Chem. News, 1917, 115, 61—62).—On account of the 
difficulty of obtaining bromine, methods of analysis which do not 
require the use of bromine are to be preferred for high-speed steels. 
In the basic acetate method, bromine may be replaced by 
ammonium persulphate when that salt is obtainable in a pure state, 
but with most of the persulphate now supplied the results are 
always high. Potassium chlorate and hydrochloric acid are not 
satisfactory. Hydrogen peroxide or sodium peroxide also yields a 
precipitate which readily redissolves if any large excess of 
ammonium salts is present. The zinc oxide and cadmium carbonate 
methods give lower results than the standard gravimetric method. 
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Oxidation with bismuthate is to be preferred, and the following 
procedure must be adopted for high-speed steels. 1:1 Grams of steel 
drillings are dissolved in 12 c.c. of concentrated hydrochloric acid 
and evaporated to a syrup with 5 c.c. of concentrated nitric acid. 
After adding exactly 7 c.c. of concentrated sulphuric acid and 
rinsing down with water, the mixture is heated strongly for fifteen 
minutes, cooled, mixed with 30 c.c. of nitric acid (D 1°2) and 20 c.c. 
of water, boiled, and filtered through pulp. The precipitated 
tungstie oxide is washed, and the filtrate and washings are mixed 
with 15 c.c. of nitric acid to bring up the strength to D 1°2, boiled, 
oxidised with a little bismuthate, and cleared with 10 c.c. of 
sulphurous acid. After boiling off sulphur dioxide, the liquid is 
cooled, oxidised with 0°2 gram of bismuthate, shaken for two or 
three minutes, and filtered through asbestos. The residue is washed 
with 3% nitric acid, and titrated with ferrous sulphate and 
potassium permanganate. There is a transient pink coloration 
shortly before the true end-point. The heating to strong fuming 
with sulphuric acid and addition of sulphurous acid are necessary 
to remove chromium. Solution in hydrochloric acid and subse- 
quent addition of sulphuric acid is much more rapid than direct 
solution in sulphuric acid. C. H. D. 


Estimation of Tungsten and Silicon in Tungsten Steel. 
C. F. van Duin (Chem. Weekblad, 1917, 14, 169—173).—The 
author finds that Ziegler’s method for the estimation of tungsten 
in tungsten steel is untrustworthy, and that Zinberg’s method gives 
inaccurate results for tungsten and too high results for silicon. 


A. J. W. 


Analysis of Babbit Metal and Alloys of Tin, Antimony, 
Lead, and Copper. E. W. Hacmatrer (Met. d Chem. Eng., 1917, 
16, 84—85; from J. Soc. Chem. Ind., 1917, 36, 221).—The follow- 
ing process is recommended: Antimony.—l Gram of filings is 
heated with water (10 ¢.c.) and sulphuric acid (25 c¢.c.) until no 
black particles remain. The cooled solution is diluted with water 
(100 e.c.) and hydrochloric acid (10 c.c.), boiled for ten minutes 
to expel sulphurous fumes, and titrated with potassium perman- 
ganate after being cooled and further diluted with water (100 c.c.). 
Tin.—The sample (0°5 gram) is dissolved in hydrochloric acid 
(with potassium chlorate if necessary), and the tin estimated by 
titration with V/10-iodine solution after reduction with soft iron 
and hydrochloric acid. Lead.—Solution is effected by dilute nitric 
acid in the presence of a large excess of tartaric acid. Sulphuric 
acid is then added, and the solution boiled sufficiently to expel all 
nitrous fumes, but without charring the tartaric acid; the lead 
sulphate is subsequently collected, dissolved in ammonium acetate 
solution, and the lead reprecipitated and weighed as chromate. 
Copper.—Solution is effected as in the preceding case, and the 
filtrate from the lead sulphate is further acidified with hydro- 
chloric acid and heated with pure aluminium. The precipitated 
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copper is collected and redissolved in dilute nitric acid for deter- 
mination by the electrolytic or iodide method. i. W. 


Biochemical Reactions for Distinguishing between the 
Three Isomeric Dihydroxybenzenes: Catechol, Quinol, and 
Resorcinol. Jutes Woirr (Compt. rend. Soc. Biol., 1916; from J. 
Pharm. Chim., 1917, [vii], 15, 94).—An intense blue coloration is 
obtained when 2 c.c. of a 0°1% catechol solution are treated with 
2 drops of a glycerol extract of Russula delica (or other fungus 
rich in laccase), 5 drops of 3% potassium iodide solution contain- 
ing 2% of soluble starch, and 3 drops of 5% acetic acid. The reac- 
tion is not given by quinol, but in this case a blue coloration 
develops gradually when WV/1-sulphuric acid is used in place of the 
acetic acid. Resorcinol does not give a coloration either in the 
presence of acetic acid or of sulphuric acid. W. 2. & 


A New Reaction for the Water-soluble, Active Glucoside 
from Digitalis Leaves. F. Wrarscuko (Zeitsch. alig. Osterr., 
A poth.-Ver., 1916, 54, 263; from Chem. Zentr., 1916, ii, 849).—A 
few c.c. of orcinol—hydrochloric acid reagent (0°2 gram of orcinol, 
100 c.c. of concentrated hydrochloric acid, 4 drops of ferric chloride, 
solution) are heated to boiling, a few drops of the liquid under 
investigation are added, and the mixture is shaken. A green to 
blue colour develops, or, at greater concentration, a dark pre- 
cipitate is formed. The solution is treated with an equal volume 
of water and shaken with amyl alcohol, whereby the latter is 
coloured green to dark blue; in the course of a few hours, this 
colour changes to a more stable lilac to carmine-red tint. The 
intensity of the colour is dependent on the digoside content of the 
liquid under investigation. The reaction is very sensitive. In the 
rare case in which the presence of free pentoses is considered 
possible, a preliminary extraction of the active glucoside with 
chloroform is necessary; the chloroform is removed, the residue 
dissolved in alcohol, and the solution tested as described. Stroph- 
anthus tincture and the aqueous and chloroform extracts of 
Strophanthus seeds also show this reaction. | £ 


Detection of Hydrocyanic Acid. Grorcr W. Anprrson 
(J. Soc. Chem. Ind., 1917, 36, 195-—196).—The sensitiveness of 
various methods for the detection of hydrocyanic acid has been 
investigated. For this purpose, solutions of potassium cyanide 
(98°5%) were prepared ranging in strength from 0°00001% to 0°1%, 
and therefore containing 0°00000393 to 0°0393 gram of cyanogen 
in 100 c.c. For each test, 10 c.c. of solution were employed, and 
all the reagents were examined and found to be pure. 

Detection of hydrocyanic acid as silver cyanide.—A precipitate 
of silver cyanide is formed when silver nitrate is added to a solu- 
tion of hydrocyanic acid or an alkali cyanide in presence of nitric 
acid when the dilution does not exceel 0°00039 gram of cyanogen 
per 10 c.c. In more dilute solution an opalescence is produced. 
The limit of sensitiveness is reached in a 0°0001% solution. Super- 
saturation of the solution with ammonia before addition of silver 
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nitrate and nitric acid does not lead to better results. Excess of 
acid must be avoided, but excess of silver nitrate is necessary. 
Detection as Prussian-blue—The reaction was found to fail at 
concentrations lower than 0°001%; at this concentration, the colora- 
tion only appeared after half to one hour. This result is due to 
incomplete conversion of cyanide into ferrocyanide, since the 
presence of the latter can be detected at dilutions corresponding 
with 0°000024 gram of cyanogen. Detection as thiocyanate——The 
tests were carried out according to the directions of Link and 
Méckel, and showed that when 0°00039 gram of cyanogen (0°01%) 
or more is present in 10 c.c., a deep red colour appeared, which 
became lighter with increasing dilution, finally showing a faint 
orange tint. The limit of sensitiveness is reached with a 0°0001% 
solution (0°0000039 gram of cyanogen per 10 c.c.). Detection by 
means of ycric acid.—A series of tests showed the sensitiveness 
of this reaction to be limited, and, moreover, the same coloration 
may be produced by impurities in the acid or alkali or by reducing 
substances (sugar, sulphur dioxide, etc.). Detection by means of 
guaiacol.—This test, known as the Schénbein-Pagenstecher reac- 
tion, is the most sensitive for the detection of hydrocyanic acid. 
Adopting the modification suggested by Maisel, the author has 
been able to detect as little as 0°00000039 gram of cyanogen in 
10 c.c. (0°00001% potassium cyanide). The reaction, however, is 
easily disturbed by the presence of alien substances, such as 
ammonia or cigar smoke. 

The author draws the conclusion that, although the Schén- 
bein-Pagenstecher method is the most sensitive, it can only be 
used as a preliminary test in conjunction with use of the other 
reactions, for example, the Prussian-blue or silver cyanide test, of 
which the latter is often preferred in forensic chemistry. This 
test, however, generally requires a double distillation of the original 
solution under examination in order to obtain a distillate free from 
chlorine. The Prussian-blue test will suffice for ordinary purposes, 
whilst the thiocyanate reaction may be useful in special cases. 
The picric acid reaction cannot be recommended. H. W. 


Estimation of Hydrocyanic Acid in Sorghum vuigare. 
J. J. Wittaman (J. Biol. Chem., 1917, 29, 25—-36).—See this vol., 


i, 245. 


Estimation of Unsaponifiable Matter in Oils and Fats. 
J. Davipsoun (Chemische Umschau Fett. Harz-Ind., 1916, 28, 
130—131; from Chem. Zentr., 1916, ii, 1076).—Five grams of fat 
are saponified with W/2-alcoholic potassium hydroxide (50 c.c.), 
and the solution is evaporated nearly to dryness. The residue is 
dissolved in water and twice extracted with ether. The ethereal 
solution is distilled and evaporated to dryness after addition of a 
little aleohol. The residue is weighed, warmed with water (50 c.c.), 
and titrated with V/10-acid in the presence of methyl-orange. The 
weight of soap thus found is deducted from that of the extract. 

H. W. 
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Method for Accurately Estimating Arginine in Proteins, 
B. C. P. Jansen (Chem. Weekblad, 1917, 14, 125—-129).—Arginine 
can be estimated quantitatively in proteins by the action of 
arginase and urease on the hydrolysed product after elimination of 
the ammonia. The arginase decomposes the arginine, with forma- 
tion of an equimolecular proportion of urea, which is converted 
by the urease into ammonium carbonate. A. J. W. 


Factors Involving the Accuracy of Creatinine Estima- 
tions in Human Blood. Atexanper O. Gerrier [with Ruru 
OpPENHEIMER] (J. Biol. Chem., 1917, 29, 47—56. Compare Felin 
and Doisy, this vol., ii, 159).—-The authors point out that oxalates 
have a strong bleaching action on the picramic acid colour, and 
therefore only the requisite amount of oxalate should be used to 
prevent the coagulation of the sample of blood. The colour pro- 
duced by picric acid and creatinine in the presence of alkali is 
only due in part to the creatinine, and it is therefore inaccurate to 
reckon the total colour produced as due to this substance. The 
authors give a table, from which the actual amount of creatinine 
can be determined from any intensity of colour produced under 
standard conditions. 

The amount of creatinine in normal blood ranges from 0°1 to 
0'4 mg. in 100 c.c. The values of 1 to 2 mg. in 100 c.c. given by 
Folin and Denis (A., 1914, i, 764) are much too high. H. W. B. 


Tests for certain Narcotic and Anesthetic Drugs. 
E. H. Hankin (/ndian J. Med. Research, 1916, 4, 237—255). 
Colour reactions of a large number of alkaloids, narcotic substances, 
etc., are recorded, and more particularly those given by cycloform, 
B-eucaine, orthoform, nirvanine, anesthesine, novocaine, holccaine, 
acoine, stovaine, and alypine. Nitric acid gives a yellow coloration 
with cycloform,. reddish-brown with holocaine, and brownish-black 
with acoine. Alypine, cocaine, tropacocaine, and a-eucaine yield 
red crystals when their solutions are mixed with alum solution and 
the mixtures added to potassium permanganate crystals on a micro- 
scope slide; B-eucaine and stovaine form red, oily drops with this 
reagent. Most of the substances give a white precipitate when 
treated with Fehling’s solution. Reactions with sulphuric acid and 
potassium iodate, sulphuric acid and hexamethylenetetramine, and 
with bromine are also described. W. P. S. 


General and Physical Chemistry. 


The Refractive Power and the Specific Refraction of 
Dispersoids. Grorce Wiener (Kolloid Zeitsch, 1917, 20, 
7—19).—A theoretical discussion of the various formule which 
have been suggested as affording a measure of the refractive power 
of a liquid. The refractivity R of the disperse phase in colloidal 
solutions of arsenious sulphide, ferric hydroxide, tannin, and silicic 
acid is calculated from the refractive indices and densities of solu- 
tions of variable concentration on the assumption that R=n—1/d 
or =n*—1/(n?+2)d, and that the mixture rule is applicable to the 
refractivity of the colloidal system. The ordinary mixture formula 
involving # is transformed so as to express the refractive index and 
specific volume of the colloidal system in terms of the corresponding 
quantities for the disperse phase and the dispersive medium. 

H. M. D. 


The Periodic System of the Elements and Spectrum 
Analysis. Vikror Kurrer (Physikal. Zeitsch., 1917, 18, i6—17). 
—The metallic elements may be roughly divided into four groups 
according to the facility with which their spectra may be obtained. 
The elements of the first group give a satisfactory spectrum in the 
Bunsen flame. In the case of elements belonging to the second 
group the flame spectrum is only feebly developed, but spark dis- 
charge gives a good spectrum. The elements of the third and fourth 
groups give no spectrum in the Bunsen flame, but are distinguished 
by the fact that elements in the third group yield a spectrum with 
ordinary spark discharge, whilst those in the fourth group require 
condensed spark discharge. 

The grouping of the elements on this basis gives some indication 
of their relative volatilities, and attention is directed to the circum- 
stance that this volatility appears to be a periodic function of 
the atomic weight. H. M. D. 


The Arc Spectrum of Samarium. Joser Maria EpER 
(Sitzungsber. K. Akad. Wiss. Wien, II., A., 125; from Chem. 
Zentr., 1917, i, 55. Compare this vol., ii, 1)—The variations in 
the wave-length tables of samarium when different specimens are 
used make it appear doubtful if the substance remains uniform 
after fractional separation from europium. Re-examination of 
1046 lines of the are spectrum shows samarium to be a spectro- 
scopically well-characterised element which may contain small 
amounts of a possibly new, unknown element. Samarium itself is 
probably the neighbouring element to europium in the periodic 
system. With small dispersion the samarium spectrum appears 
to consist of strong lines which, at greater dispersion, are found 
to be resolved into very many lines of similar brightness. H. W. 
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Solvent Effect and Beer's Law. A.trrep Watrer Srewart 
and Rosert Wrieut (T., 1917, 111, 183—187).—Previous observa- 
tions on the absorption spectra of aqueous and ethyl-alcoholic solu- 
tions of iodine (A., 1911, ii, 1043) have shown that Beer’s law does 
not represent the variation of the absorption with the concentration 
in either of these solvents. In aqueous solution the absorption 
increases with the concentration, whereas the converse holds for 
alcoholic solutions. 

Further experiments with iodine in other solvents show that 
the absorption increases with concentration in chloroform and 
carbon tetrachloride, but decreases with increasing concentration 
in ethyl ether and methyl acetate. Light petroleum resembles the 
oxygenated solvents, but its influence is only slight. It is suggested 
that the presence of oxygen in the solvent is mainly responsible 
for the observed differences. H. M. D. 


The Absorption Spectrum of Nitric Acid Vapour. Konr. 
ScuaErer [with St. DeicusE.) (Zeitsch. anorg. Chem., 1916, 98, 
70—76. Compare this vol., ii, 61).—On account of the rapid 
decomposition of nitric acid vapour by light, it is necessary to 
maintain a stream of. the vapour through the absorption tube 
during the photographing of the spectrum. The absorption tube is 
electrically heated at 130°, the constant boiling acid being used. 
There is no absorption band, the curve being very similar to that 
given by a liquid 98°7% acid. The NO, group in the vapour is 
therefore in a similar state to that in the alkyl nitrates and in the 
concentrated acid. C. H. D. 


Optical Investigation of Mixtures of Nitric and Sulphuric 
Acids. Kownr. Scuarrer [with H. Niecemann| (Zeitsch. anorg. 
Chem., 1916, 98, 77—85. Compare this vol., ii, 61)—Pure 95% 
sulphuric acid is optically transparent, but the addition of sulphur 
trioxide to bring up the — to 100% causes absorption. The 
trioxide is rendered optically clear by redistillation. The two acids 
are mixed in a modified Beckmann apparatus, but the heat deve- 
loped is liable to cause decomposition of the nitric acid, so that it is 
better to add finely powdered potassium nitrate to the sulphuric 
acid. The absorption limit of 0°2N-nitric acid is displaced towards 
the ultra-violet even by 20% sulphuric acid, the absorption curve 
peing flattened at the same time, and this effect increases with 
increasing concentration of sulphuric acid. The acid is considered 
to act as a dehydrating agent, displacing the equilibrium between 
the two modifications of the NO, group. C. H. D. 


Researches on the Absorption Spectra of Metal Ammines. 
II. (A.) a Spectra and Electrolytic Conductivity 
of Aqueous Solutions of Co-ordination Polymeric Nitro- 
ammine-cobalt Complexes. (B.) Absorption Spectra of 
Aqueous Solutions of Polynuclear Ammine-cobalt Com- 
plexes. Yusi Sursata [with K. Matsuno] ‘J. Coll. Sci. Tokyo, 
1916, 37, 1—31).—-(A.) In a previous paper (A., 1916, ii, 277), the 
absorption spectra of complex cobaltammines have been studied, 
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the complex anions or cations being combined with the ordinary 
inorganic and simple cations or anions. The investigation has now 
been extended to the case of salts where both the anions and 
cations are complex, the salts investigated being the following 
co-ordination polymerides of the general formula 
n[Co(NHs)3(NOz)3]: [NO*Co(NHs)5][(NO.),Co(NHs)o), 


| Noort), |[C¥O,, Co) , 
 (eN0;,CONH), |[(NO,),Co(NH,),} 


NO, [NO,"Co(NHs)5|s[Co(ONO)¢}p, 

| to}NuiCe (NH,), | (co(oneyg}, | (eNOZCUN UD, [Co(ONO),] 
The absorption spectra were examined in solutions varying in con- 
centration from 1/100 to 1/10,000 equivalent. All the solutions 
were stable, and the absorption conformed to Beer’s law. 

The absorption spectra show that the above six salts can be 
divided into two classes, the first class comprising the first three 
salts and the second class the last three salts. The salts in the 
first class all show a characteristic absorption band (in the strict 
sense of the word it is not a band, since there is no maximum 
point of absorption) at a frequency of 2200, and two other absorp- 
tion bands at frequencies of 3000 and 4000. The second band, 
frequency 3000, is common to all the nitro-ammine—cobalt com- 
plexes. The salts in the second class have two or three absorption 
bands, the first being at a frequency of 2100, the second at 3000, 
and the third, which exists in the case of 

| No Co(N H) |, [Co(ONO),] 

only, at a frequency of 4000. In general, it may be said that the 
absorption spectra of the above six polymerides containing complex 
anions and cations are additive, except in the case of the character- 
istic band peculiar to the first three. Investigation of the electro- 
lytic conductivity of fhese salts showed, by comparison with the 
conductivities of complex salts with either the anion or cation of 
a simple character, that it was normal in every case. The 
characteristic absorption band is explained, in the light of Stark’s 
theories, by the presence of a “loosened” valency electron in the 
first three salts. 

(B.) The absorption spectra of the following polynuclear com- 
plexes have been studied : 


| Co{oHCoNH dats |oh | (NH,),Cop CHOON Hs), [le 
| (NH) Copy ’Co(NH,), [C1 41,0, 
| (NH,),Cog o,tcote H,), |(NO, _ 


( H,O 
(NH,),CoNH, Co(NH,), Cl, 
Cl 


| 


10—2 
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The dilutions varied from V/100 to 4V/10,000, except with the 
fourth salt, where they varied from WV/400 to V/4000. Satis 
factory results could not be obtained from the pure aqueous solu- 
tions, owing to gradual hydrolysis with the separation of cobalt 
hydroxide. The acid solutions, acidified with the corresponding 
mineral acid, were stable and conformed to Beer’s law. 

Each of the salts gave, in acid solution, practically the same 
absorption spectra, showing two absorption bands at frequencies 
of approximately 2000 and 3400—3500 respectively. This is 
ascribed to the fact that the cobalt complexes in the above salts, 
if one neglects the bridged linkings, are the same. The bridged 
linkings are very weak, as shown by the ready hydrolysis of the 
salts, and have no effect on the absorption of light. Zz. & P. 


Absorption of the Ultra-violet Rays by some Chloro- 
derivatives of Ethane, Ethylene, and Acetylene. G. Masso. 
and A. Faucon (Compt. rend., 1917, 164, 308--310).—An 
uxamination of the ultra-violet absorption spectra of hexachloro- 
ethane, tetrachloroethylene, s-tetrachloroethane, and acetylene in 
alcoholic solution. Hexachloroethane and _ s-tetrachloroethane 
have practically the same transparency for the ultra-violet rays. 
Tetrachloroethylene is much less transparent than these, and this 
is attributed to the fact that it is an unsaturated compound. 
None of these compounds shows the broad band characteristic of 
chlorine, the absorption being, in all cases, unilateral. Neither of 
the unsaturated compounds tetrachloroethylene or acetylene gives 
any special band. The limits of transmission of the ultra-violet 
rays by alcoholic solutions of the above compounds, of varying 
thickness, are tabulated. W. G. 


Spectrochemistry of Benzene Derivatives and Cinnamic 
Esters. K. von Auwers (Annalen, 1917, 413, 253—309).—See 
this vol., i, 266. 


The Rotatory Power of Liquid Crystals. Pau. Gauserr 
(Compt. rend., 1917, 164, 405—406. Compare Vorlinder and 
Huth, A., 1911, ii, 165)—The author has used a new method for 
the measurement of the rotatory power of liquid crystals by super- 
imposing on such a preparation a substance having a rotatory 
power, and determining in monochromatic light the displacement 
of the arms of the black cross obtained with Nicol prisms. The 
rotatory power, which is at first low, increases as the wave-length 
of the reflected colour increases. For each kind of rays, the sub- 
stance is at first levorotatory and then dextrorotatory. In some 
cases this change, in sense of the rotation, occurs just at the moment 
when the preparation reflects the rays. At this phase, one of the 
two circular rays,is absorbed, and there is, consequently, no rota- 
tory power for the colour considered, but when the tint passes 
towards the red, the rotatory power reappears in the inverse sense 
and goes on increasing. W. G. 
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The Action of Penetrating Radium Rays on Colloids. II. 
ALBERT Fernavu and Wotreane Pauui (Kolloid Zeitsch., 1917, 20, 
20—33. Compare A., 1915, ii, 722).—In the further investigation 
of the action of penetrating radiation on inorganic colloids, experi- 
ments have been made with colloidal solutions of ceric hydroxide 
prepared by dialysis of a solution of ceric ammonium nitrate. 

These colloidal solutions change in a marked manner with time, 
the ageing being accompanied by a diminution in viscosity, a 
gradual loss of the faculty to gelatinise, and by a diminution in 
the sensitiveness towards electrolytes. The change is irreversible, 
and is accelerated by rise of temperature. It is supposed that the 
ageing is due to the gradual dehydration of the sol particles. 

The ageing of ceric hydroxide sols is very largely modified under 
the influence of B- or y-rays from radium. The first effect consists 
in an accelerated rate of diminution of the viscosity, but this effect 
is succeeded by a second, in which the viscosity of the sol increases 
to a value very large in comparison with that of the freshly 
dialysed sol. The progress of the second stage is not dependent on 
the continued exposure of the sol to the action of the active rays, 
for if the exposure is made intermittent, it is found that the course 
of the viscosity—time curve is quite unchanged. A further curious 
effect is observed when the source of the radiation is removed 
before the end of the first stage in the ageing process. In these 
circumstances, the second stage in the ageing process sets in, and 
the viscosity of the sol increases very considerably, attains a 
maximum value, and subsequently decreases almost as rapidly as 
it increased before the attainment of the maximum. The jelly 
obtained when the radiation is allowed to act sufficiently long 
appears to be perfectly stable. 

Similar changes in the viscosity are produced by the addition 
of electrolytes, although the effects are readily distinguishable. 
On the addition of a quantity of an electrolyte, which is not 
sufficient to produce coagulation, there is an immediate drop in 
the viscosity of the sol, and this is then succeeded by a gradual 
increase in the viscosity, the final result being a solid jelly. If 
the quantity of added electrolyte is smaller, the initial diminution 
in the viscosity is followed by an increase to a maximum, and 
thereafter the viscosity sinks slowly. The viscosity—time curve is 
thus very similar to that which represents the changes occurring 
after the ceric hydroxide sol has been exposed for a short time 
to the action of B- or y-rays. There is, however, a marked differ- 
ence between the two, in that the rising and falling branches on 
opposite sides of the maximum are much steeper in the case where 
the sol has been under the influence of the radiation. A further 
difference is found in the fact that the jelly produced by the action 
of electrolytes is unstable. It gradually becomes turbid, contracts, 
and sets free water. 

Electrometric measurements of the chlorine ion concentration 
in sols to which sodium chloride has been added show that chlorine 
ions disappear at once when the electrolyte is added to the sol, 
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but that no further change occurs during the second stage of the 
ageing process. 

Although, in a general way, the ageing of sols is supposed to be 
due to the gradual formation of larger colloidal particles by a 
process of aggregation, it is probable that the effects described by 
the authors are connected with changes in the degree of hydration. 
It is probable that ceric hydroxide and other metallic hydroxide 
sols are highly hydrated, and in this way differ from hydrophobic 
colloids, such as the metallic and the sulphide sols. Under the 
influence of electrolytes or B- or y-rays, the electrical charge of 
the colloidal particles is neutralised, and this is accompanied by a 
diminution in the degree of hydration, and results in a lowering 
of the viscosity, gradual when the sol is subjected to B- or y-rays 
and immediate when an electrolyte is added. The increase in 
viscosity in the second stage of the ageing process is then due to 
the aggregation of the electrically neutral particles, a process 
which takes place with a velocity comparable with that of crystal- 
lisation and similar processes. 

The attainment of a maximum viscosity and the subsequent fall 
which is observed when the added electrolyte is very small in 
quantity or the time of exposure to the rays is comparatively 
brief is more difficult to explain, and the suggestion is put forward 
that this peptonisation is due to the action of electrically charged 
colloid particles which are enclosed by the jelly resulting from the 
aggregation of the electrically neutral particles. In support of 
this view, it has been found that ceric hydroxide jelly may be 
readily peptonised by the addition of the corresponding sol. 

H. M. D. 


Some Particular Cases of Current-potential Lines. II. 
A. H. W. Aten (Proc. K. Akad. Wetensch. Amsterdam, 1917, 19, 
768—-778).—The considerations put forward in the previous paper 
(this vol., ii, 163) are applied to the electrolysis of solutions con- 
taining halogen ions with a silver anode. The most favourable 
conditions for the separation of halogen in the form of silver 
haloid at the anode with a minimum loss of silver by anodic dis- 
solution are shown to be deducible from the theory put forward, 
and these conditions are for the most part those which have been 
found most satisfactory according to the empirical experiments 
which have been made by various observers. The fact that the 
accuracy with which the halogens can be estimated by this 
method increases with increase in the atomic weight of the halogen 
is due to the diminishing value of the ionic solubility product of 
the corresponding silver haloids. 

The conditions favourable to the formation of insoluble metallic 
compounds by the anodic dissolution of the metal are also derived 
and found to agree with those indicated by practice. 

The author’s views are also applied to the electrolysis of solu- 
tions of complex salts, the alkali silver cyanide solution being 
specially considered, and it is shown that the conditions under 
which silver cyanide is deposited on the anode, thereby increasing 
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the resistance and reducing the current, may be deduced from the 
theory. To avoid this in practice, the current density must not 
exceed a certain value, which, of course, depends to some extent 
on the concentration of the solution. H. M. D. 


The Surface Electric Double-layer of Solid and Liquid 
Bodies. J. Frenxen (Phil. Mag., 1917, [vi], 33, 297—322).—A 
theoretical paper in which the origin of the electrical double-layer 
at the surface of solids and liquids is discussed. 

It is assumed that the atoms consist of positive nuclei with 
electrons rotating about them, and by considering the surface layer 
it is shown that this atomic model necessarily gives rise to an 
electric double-layer, with the negative electrification external to 
the positive in the case of all metallic substances. 

The phenomena associated with the existence of this double- 
layer are examined, and it is shown that the intrinsic potentials 
of all metals are positive and of the same order of magnitude as 
the corresponding ionising potentials. The intrinsic potentials 
tend to increase with the valency of the metals. In the case of 
insulators, the intrinsic potential may be positive or negative, such 
substances being distinguished from conductors by the absence of 
free electrons. Contact electromotive forces, whether of metals 
or dielectrics, are shown to be due to differences in the intrinsic 
potentials. 

The electric double-layer is supposed to afford an explanation 
of the phenomena of surface tension. On the assumption that the 
surface tension depends exclusively on the energy of the electric 
double-layer and not at all on cohesive forces, the author calcu- 
lates the atomic radii and the intrinsic potentials for a number 
of metals. The values thus obtained vary from two to six volts 
and correspond more or less with the ordinary electrochemical 
series. In the case of the atomic radii, the values are approxim- 
ately equal to those corresponding, on Bohr’s theory, with 
stationary orbits of the second order. 

The theory affords an explanation of the relatively low surface 
tension of non-conductors compared with that of the metals, and 
also of the state of stress which is usually defined in terms of the 
internal pressure. H. M. D. 


The Effect of Rust on the Corrosion of Iron and Steel. 
James Aston (Trans. Amer. Electrochem. Soc., 1916, 29, 
449-464).—-Measurements of the current in cells containing tap 
water through which air is bubbled show the influence of rust in 
accelerating the further rusting of iron and steel. Wet rust is 
anodic to bare iron, whilst dry rust is cathodic. The current 
densities are comparable with those given by the couples iron— 
carbon or iron—copper. When both electrodes are coated with 
rust of similar character, there are always sufficient differences to 
cause a flow of current. Wet ferric hydroxide has a high resist- 
ance. The anodic effect produced by wet rust is also caused by 
other colloidal hydroxides, gelatin, gum, parchment, and filter 
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paper, the action being probably one of preventing access of 
oxygen. Ferroxyl tests confirm the results of current measure- 
ments. Dry rust behaves like fresh wet rust if immersed for a 
sufficient time in water. C. H. D. 


The Theoretical Existence of a Second Critical Point. 
Maurice Prup’nomme (J. Chim. phys., 1916, 14, 445—448).— 
Analysis of the van der Waals’s equation leads the author to the 
conclusion that a second critical point is theoretically possible. The 
characteristics of this point are subjected to analysis. H. M. D. 


Determination of Melting Points at Low Temperatures. 
AurreD Stock (Ber., 1917, 50, 156—158).—Two forms of a device 
are described by means of which the difficulty of determining a 
melting point with a non-transparent bath is overcome. It is 
therefore equally serviceable for low and high temperatures. It 
consists essentially of a thin-walled tube about 6 mm. wide and a 
glass rod about 2 mm. thick, elongated to act as a pointer. By 
suitable means a ring of the solid substance is deposited on the wall 
of the tube a short distance from the sealed end and the glass rod 
is rested on it. The melting point is taken when the upper end of 
the pointer is observed to sink. J. C. W. 


The Tension of Saturated Vapour at Low Temperatures 
and the Chemical Constant. E. Artis (Compt. rend., 1917, 164, 
477—480. Compare ibid., 1917, 164, 343)—-A mathematical 
paper, in which the author deduces for the value of the chemical 
constant A=(Ke/R)”-!, where m is the ratio C/e of the two 
specific heats of perfect gases. W. G. 


Computation and Measurement of the Complex Molecules 
of Certain Vapours according to the New Condensation 
Theory. L. Anprin (Ann. Physik, 1917, [iv], 52, !1—71).—The 
condensation of water, ethyl alcohol, and benzene vapour in admix- 
ture with air, carbon dioxide, and hydrogen has been examined by 
experiments with a modified Wilson expansion apparatus. The 
observations are interpreted in accordance with Lenard’s theory 
(Sitzungsber. Heidelberg Akad., 1914, 29). 

According to older experiments, the condensation may give rise 
to a comparatively small number of droplets or to the formation of 
fog, and these phenomena require different degrees of expansion 
which are, however, characteristic for a particular vapour—gas mix- 
ture. The author’s experiments, on the other hand, lead to the 
conclusion that the two types of condensation cannot be differen- 
tiated by any definite expansion values and that there is no evi- 
dence of any real discontinuity. It would therefore seem that the 
various types of condensation nuclei are not of uniform size, but 
that there is a more or less continuous variation in the dimensions 
of the nuclei in each particular group. 

It has been further found that the largest condensation nuclei 
are the ions formed under the influence of terrestrial radiation. 
The number of these nuclei depends on the nature of the vapour 
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and of the admixed gas. According to the experiments with air, 
the number of such charged nuclei in 1 c.c. is about 900. 

In addition to the above, the experiments show the existence of a 
relatively very small number of uncharged nuclei of large size 
which begin to be effective when the degree of supersaturation is 
five. It is probable that these nuclei are the result of chemical 
changes brought about by the highly penetrating terrestrial radia- 
tion. By far the greater number of the uncharged nuclei are of 
smaller dimensions. For the most part they consist of polymerised 
molecules of the vapour, which contain two or three simple mole- 
cules. The number of such polymerised molecules is calculated to 
be 1°9x10-"% for water, 2°5x10-"% for ethyl alcohol, and 
0'8x10-"% for benzene. These correspond respectively with 
110,000, 340,000, and 190,000 nuclei per c.c. 

The nature and number of the uncharged nuclei thus depend on 
the chemical nature of the vapour, but are not appreciably affected 
by the admixed permanent gas. 

When the vapour-gas mixtures are submitted to B- or y-rays 
from a radium preparation, uncharged nuclei of greater dimensions 
are produced than those normally present. The number and size 
of these increase with the intensity of the radiation. 

The experimental observations are said to be in complete agree- 
ment with Lenard’s views of tlie nature of the condensation process. 
In particular, the results support the view that there is a certain 
degree of supersaturation for every vapour which will bring all the 
nuclei into action as condensation centres. H. M. D. 


Steam Distillation. F. J. Tromp (J. Soc. Chem. Ind., 1917, 
36, 276).—The author has had occasion to distil considerable quan- 
taties of aniline in steam, and finds that very rapid and efficient 
condensation of the distillates is secured when the tube from the 
distillation vessel is led into a tank of water which can be cooled by 
a suitable cooling coil. The distillate is syphoned off periodically. 
Once the air has been completely expelled from the distillation 
vessel and connexions, there appears to be practically no limit to 
the rate at which steam can be passed, and condensation is complete 
as long as the liquor in the tank is below its boiling on 


Heats of Vaporisation and Maximum Vapour Pressures. 
A. Lepuc (Compt. rend., 1917, 164, 494—497).—The author has 
calculated the values of the latent heat of vaporisation, Z, from 
the Clapeyron-Thomson formula, L =7'/J(u/—u)dF/dT, in the case 
of ether and benzene. Taking the values of Ramsay and Young 
(compare Phil. Trans., 1887, 178) for the maximum pressure of 
ether between 0° and 60°, the values calculated for Z do not agree 
with the experimental values according to Winkelmann (compare 
A., 1880, 692). There is a better agreement in the case of benzene 
at 80°. W. G. 


Atomic Volumes of Oxygen and the Halogens at the 
Critical Point. Gerrvaise Le Bas (Chem. News, 1917, 115, 
146—147).—A comparison of the atomic volumes of free and com- 
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bined oxygen at the critical temperatures of the various substances 
concerned shows that the volume is three times that of hydrogen 
with the exception of alcoholic oxygen, the atomic volume of which 
is twice that of hydrogen. The relative volume of the halogens 
compared with hydrogen are at the critical rece the fluorine, 
2°3; chlorine, 6°0; bromine, 7°7; iodine, 10°4. H. M. D. 


Internal Friction of Chlorinated'Aliphatic Hydrocarbons. 
W. Herz (Zeitsch. Elektrochem., 1913, 23, 24).—The author has 
calculated from the specific viscosity measurements previously pub- 
lished (Herz and Rathmann, A., 1913, ii, 835) the absolute viscosi- 
ties (C.G.S.) and the specific volumes. The following values are 
obtained: cis-dichloroethylene, 25°, p=0°003901; trans-dichloro- 
ethylene, 25°, p=0°004553; 50°, p=0°003690; trichloroethylene, 
25°, p=0°005490, v=0°6878; 50°, p=0°004466, v=0°7078; 75°, 
p=0°003709, v=0°7288; tetrachloroethylene, 25°, p=0°008391, 
v=0°6219; 50°, p=0°006567, »=0°6380; 75°, p=0°005335, v= 
0°6551; tetrachloroethane, 25°, p=0°01614, v=0°6297; 50°, p= 
0°01118, v=0°6450; 75°, p=0°'008185, v=0°6611; pentachloro- 
ethane, 25°, p=0°02171, v=0°5984; 50°, p=0°01482, v=0°6117; 
75°, p=0°01060, v=0°6255. From these values the Batschinsky 
function between fluidity and specific volume can be confirmed. 

J. F. 8. 


A Method for the Determination of Dissociation Pressures 
of Sulphides and its Application to Covellite (CuS) and 
Pyrites (FeS,). E.T. Auten and Rosert H. Lomparp (Amer. J. 
Sci., 1917, [iv], 48, 175—195)—The method described depends on 
the balancing of the dissociation pressure of the sulphide against 
the vapour pressure of sulphur at a known temperature. In the 
application of this method, the sulphide and sulphur are contained 
in bulbs at opposite ends of an evacuated combustion or quartz 
tube. This tube is heated by a pair of coaxial cylindrical furnaces 
which are attached to carriages, so that the two furnaces may be 
easily slipped over the experimental tube and brought tightly end 
to end when an experiment is to be made. The bulb containing the 
sulphide is heated in the one furnace at a measured temperature, 
and by trial the temperature is ascertained at which the vapour 
pressure of the free sulphur in the other bulb is equal to the disso- 
ciation pressure of the sulphide. To facilitate the carrying out of 
this determination, the heating of the sulphide furnace is arranged 
so that the temperature throughout is as uniform as possible, whilst 
the sulphur furnace is heated in such a way that the temperature 
rises continuously from the outside to the inside end. By moving 
the carriages it is thus possible to make a series of observations 
with the sulphur bulb at various temperatures. The gain or loss of 
sulphur by the sulphide may be determined by the appearance, by 
analysis, or by making use of some physical property. 

The method has been applied in the measurement of the disso- 
ciation pressures of covellite and pyrites over a range of 1 mm. to 
500 mm. The dissociation pressure of covellite was thus found to 
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increase from 1°5 mm. at 400° to 510 mm. at 490° and that of 

yrites from 0°75 mm. at 575° to 518 mm. at 680°. An advantage 
of the method is that the equilibrium may be approached from 
above and below, and the observer is consequently not likely to 
be deceived by false equilibrium phenomena. It has the disadvan- 
tage of requiring a considerable time, and cannot be used when the 
dissociation pressure is much greater than atmospheric. 

The method may be applied to compounds other than sulphides 
provided that there is only one volatile dissociation product which 
does not attack glass or quartz and condenses at accessible tempera- 
tures. It also affords a convenient means for synthesising disso- 


ciating compounds. H. M. D. 


Diameter (of Molecules) and Solubility, W. Herz (Zeitsch. 
Elektrochem., 1913, 28, 23—-24).—Making use of the previously 
calculated molecular diameters of organic liquids (Herz, A., 1915, 
ii, 682), the author now examines the connexion between this 
quantity and the solubility of these liquids in water. It is shown 
that generally the solubility is greater the smaller the diameter. 
Thus at 18°, 100 grams of solution contain 25 grams of methyl 
acetate (diameter=0°94 x 10-8), 5 grams of methyl propionate 
(diameter = 1°04x 10-8), and 1°7 grams of methyl butyrate 
(diameter =1°16 x 10-8). The same is found with isomeric sub- 
stances, which, although possessing equal molecular weights, yet 
have different molecular diameters; for example, propionic acid 
is completely miscible with water, whilst methyl acetate dissolves to 
the extent of 25 grams in 100 grams of the saturated solution. 
The diameters are: propionic acid, 0°63 x 10-8; methyl acetate, 
0°94x 10-8. This relationship is, however, not absolute, and can 
be entirely altered by specific chemical properties. J. F. S. 


Non-, Uni-, and Bi-variant Equilibria. XII. F. A. H. 
ScurEIneMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1916, 
19, 816—824. Compare this vol., ii, 132, 169)—A further 
discussion of the possible number of types of pressure— 
temperature diagrams, in which it is shown that although three 
types may be, in general, distinguished, the number is increased 
to four provided that two indifferent phases occur in the invariant 
point. Similarly, quaternary systems are generally characterised 
by four possible types of pressure-temperature diagrams, but in 
case there are two indifferent phases in the invariant point, the 
number of such types increases to twelve. The types in question 


are symbolically represented and divided into three groups. 
H. M. D. 


Four-component Systems. H. E. Boeke (Zeitsch. anorg. 
Chem., 1916, 98, 203—-222).—A general theoretical paper on the 
process of crystallisation in four-component systems, based on the 
tetrahedral representation of such systems, with special reference 
to the case of magmas. C. H. D. 
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Studies of the Carbonates. II. Hydrolysis of Sodium 
Carbonate and Sodium Hydrogen Carbonate and the 
Ionisation Constants of Carbonic Acid. Ciarence ARTHUR 
SEYLER and Percy Vivian Luioyp (T., 1917, 111, 138—158).— 
The uncertainty attaching to previous determinations of the con- 
stant characteristic of the second stage in the ionisation of carbonic 
acid is probably due, for the most part, to errors involved in the 
assumptions made with respect to the degree of ionisation of 
sodium hydrogen carbonate and sodium carbonate. The difficul- 
ties incidental to the determination are discussed, and a new 
method is described which avoids the assumptions which have been 
made in earlier attempts to obtain the value of this constant. 

If k, and ks are the first and second ionisation constants of 
carbonic acid, ky the “constant” for water, a and 8 the degrees 
of ionisation of sodium hydrogen carbonate and sodium carbonate 
respectively, k, the apparent value of the ratio 

C*xancos/ Casco, « [ HCO,], 

and kq the apparent value of Cyanco,. [OH’}/Cxapcoy then 
k,=k.£/kga® and kag=k,B/ksa. From experiments with dilute 
solutions of sodium carbonate (+hydrogen carbonate) in equil- 
ibrium with atmospheric carbon dioxide, in which the carbonate 
and hydrogen carbonate concentrations were determined by titra- 
tion and the hydrogen ion concentration by hydrolysis of ethyl 
acetate, k, and ka have been determined. Since fk, and k, are 
known, the value of a may be got from the two previous equations 
by eliminating kz, when a=k,ka/k,k,. It is thus found that the 
degree of ionisation of sodium hydrogen carbonate is very nearly 
the same as that of sodium acetate. 

The value of &, increases with the dilution, and its maximum 
value is taken to represent k,/k;, from which 8 may be calculated 
by means of the equation B=k,a®/k,/k;. The value of 8 may be 
represented by the empirical formula B= 1-104 —0°320 log c, where 
e is the sodium concentration in milligram equivalents per litre. 
There is evidence to support the view that 8 refers to ionisation 
in two stages rather than to ionisation represented by Na,CO,= 
2Na’ + CO,’. 

The experimental data lead to k,=4°91x10-" for the second 
ionisation constant of carbonic acid at 25°, when the value for the 
first ionisation constant is taken as k,=3°5 x 10-7 (Kendall, A., 
1916, ii, 512) and k,,=0°82 x 10-™. H. M. D. 


Kinetic 17 18. 5 of Reaction Velocity. A. Marcu (Physikal. 
Zeitsch., 1917 53—59).—A theoretical paper in which the 
author discusses the kinetics of the dissociation of a compound gas. 
Tt is assumed that dissociation occurs when the energy exceeds a 
certain critical value. If k& is the velocity coefficient, then the 
influence of temperature on the velocity may be represented by 
the equation dlog k/dT=A/T?+B/T+dlogd#/(dt/dT), in which 
dE represents the average value of the deviations of the energy 
during the interval of time d7 from the mean energy content 
characteristic of the temperature 7, and A and B are constants. 
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If d#/dt is constant, this formula becomes identical with that put 
forward by Kooy. The theory also leads to the conclusion that 
there is a certain critical temperature above which a chemical 
compound is incapable of existence. This temperature can be 


calculated from the heat of formation of the compound. 
H. M. D. 


The Landolt Reaction. J. Eucerr (Zeiisch. Elektrochem., 1917, 
23, 8—19).—The author has evolved a theory to explain the time 
reaction occurring between iodates and sulphites in acid solution. 
This theory shows the connexion between the time of the reaction 
and the concentration of the reacting substances. In its chief 
points, the theory is confirmed experimentally; it is shown that 
the time of reaction is independent of the concentration of the 
sulphite ion, inversely proportional to the square of the iodate 
ion, and inversely proportional to the square of the concentration 
of the hydrogen ion. This last relationship only holds over a 
fixed range of concentrations. The time of the reaction is 
dependent only on two independent constants, k, and kj, which 
are characteristic of the two main reactions, 3H,SO,+ HIO,= 
3H,80,+HI (#,), 5HI+HIO,=31,+3H,O (k,), and can be 
experimentally determined. The time of reaction (7') can be 
calculated with satisfactory approximation by the formula 
T =1/(k,—k,) . log, k,/k,;. The inexactitudes of the theory are 
theoretically discussed. The influence of potassium iodide is to 
accelerate the reaction, and this can also be quantitatively calcu- 
lated on the basis of the present theory. A number of experi- 
ments are described which show the influence of the concentration 
of the sulphite ion, iodate ion, and hydrogen ion on the rate of 
the reaction; a further series of experiments on the influence of 
the iodide ion is also described. The author regards the Landolt 
reaction as a case of autocatalysis. J. F. S. 


Fundamental Atomic Weights. Atois Bivecki (Zeitsch. 
anorg. Chem., 1916, 98, 86—96).—It has been shown by the 
author that many atomic weights are multiples of the number 0°31. 
Oxygen, however, does not fall into this arrangement, but it is 
now shown that if instead of the ratio 16:0°31=51°612 the 
approximate ratio 16:52 or 4:13 be taken, new regularities are 
found. This ratio has the value 0-3076923, and may be called n. 
Taking the atomic weights of silver and bromine as 108=35ln 
and 80=260n respectively, the deviations are well within the limits 
of the experimental error. Reducing this to the international 
value for silver, 107°88, bromine becomes 79°9111, m then becoming 
n, = 0307350427. The following ratios are then obtained: 
Ag=351n,, Br=260n,, Cl=115gn,, I=413n,. Many elements 
with even valency are derived from , and many with odd valency 
from n;. The atomic weights of cobalt and nickel and of thorium 
and ionium differ by In. C. H. D. 
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The Latest Revisions of the International Table of Atomic 
Weights. Pu. A. Guye (J. Chim. phys., 1916, 14, 449—461).— 
A criticism of the annual reports issued by the International Com- 
mittee on Atomic Weights. Apart from the fact that the changes 
recommended by the Committee do not appear to be warranted in 
many cases by the actual facts, it is claimed that the recommenda- 
tions are not based on the application of any obvious general 
principles. The author puts forward a number of considerations 
which might with advantage be taken into account in the issue of 
future annual tables. When changes are recommended, the 
reasons should be clearly stated, and the relevant experimental 
data included in the report. Unless special circumstances require 
that the atomic weight of an element should be altered, it would 
be better for various reasons to revise the table every ten years 
instead of annually. H. M. D. 


Isaac of Holland and Jan Isaac of Holland. W. P. 
JORISSEN (Chem. Weekblad, 1917, 14, 304—-310).—-An account of 
the work of two Dutch alchemists. A. J. W. 


A Simple Apparatus for the Washing of Gases. Haro.p 
Heatn Gray (T., 1917, 111, 179—183).—The extraction of hydro- 
carbon or other vapours from mixtures in which the vapours are 
associated with permanent gases is usually effected by washing 
the gas by means of some liquid in which the vapour is readily 
soluble. The usual forms of “liquid” washers have the common 
drawback of interposing considerable resistance to the passage of 
the gas, but this difficulty is avoided by the use of a “vapour” 
washer, in which the gas to be washed is passed through a mass 
of condensing vapour of the solvent. 

The washer described consists of a water-jacketed tube fitting 
tightly into the neck of a flask containing the heated solvent. 
The gas to be washed enters the flask through a narrower tube 
passing down inside the water-jacketed tube, which has an outlet 
for the washed gas at its upper end. The gas, heavily charged 
with vapour of the solvent, passes from the flask into the annular 
space between the inner tube and the water-cooled tube, where 
the vapour of the solvent is condensed and the substance to be 
estimated is thereby removed. The efficiency of the process is 
mainly due to the ideally intimate contact between the gas and 
the washing medium, but another important factor is that the 
solvent is continually present in large excess and in pure condition. 

The apparatus has been employed for the extraction of toluene 
from coal-gas, in which case benzene may be employed as the 
“vapour” washing solvent. H. M. D. 


A‘'Removable, Universal Condenser. Vicrevux (Bull. Soc. 
chim., 1917, [iv], 21, 46—48).—A description of a simple form 
of reflux condenser which can be used with different flasks without 


the use of a cork for fitting it. Its efficacy is claimed to be high. 
W. G. 
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Inorganic Chemistry. 


The Ignition Point of Detonating Gas. ALEXANDER 
MitscHeRLicu (Zeitsch. anorg. Chem., 1916, 98, 145—166).—Dry 
detonating gas, prepared electrolytically, is passed through a tube 
heated by means of a large, gas-heated copper tube, the temperature 
being measured by quartz—mercury thermometers reading up to 
650°. When highly diluted with inert gas, no noise of explosion 
is perceptible, but the ignition point may be fixed by the appear- 
ance of a flash in a darkened room, even when the action is insuffi- 
cient to cause any perceptible movement of the mercury in the 
manometer. ‘ 

The ignition temperature is higher, the lower the velocity of the 
gas in passing through the tube, when the latter is low. At higher 
velocities, the temperature is independent of the velocity. The 
formation of water takes place below the ignition point, to an 
extent which varies with the condition and previous treatment of 
the glass tube. Silica tubes bring about a still greater formation 
of water below the ignition temperature, whilst very little is formed 
in tubes of glazed, and especially unglazed, porcelain which has 
been previously heated for a long time at 700°. C. H. D. 


Electrolytic Formation of Perchlorate. C. W. Bennerr 
and E. L. Mack (Trans. Amer. Electrochem. Soc., 1916, 29, 
323—346).—The formation of perchlorate at the anode is the 
result of direct oxidation by active oxygen. Sodium chlorate is 
largely oxidised to perchlorate by means of sodium persulphate, the 
yield being increased by the presence of a silver salt or by remov- 
ing sulphate as formed by means of barium oxide. Ozone oxidises 
a small, but distinct, proportion of chlorate to perchlorate. Acid 
solutions of permanganates are without effect. Hydrogen peroxide 
forms hydrochloric, but not perchloric, acid. This action is prob- 
ably due to the liberation of a little chlorine from the chloric acid, 
which then reacts with the hydrogen peroxide. Oxygen activated 
by ultra-violet light has the same effect as ozone. 


General Considerations Relative to the Physico-chemical 
Revision of the Atomic Weight of Bromine on the Basis 
of the Normal Density of Gaseous Hydrogen Bromide. 
Pu. A. Guye (J. Chim. phys., 1916, 14, 361—388).—The chemical 
methods which have been employed in previous determinations of 
the atomic weight of bromine are subjected to a critical analysis 
in which it is shown that further observations are required before 
it is possible to assign to bromine an atomic weight value which is 
of the requisite order of accuracy. The advantages of the density 
method as applied to hydrogen bromide are indicated, and by way 
of introduction to a series of investigations in which the density 
of hydrogen bromide has been determined with the greatest possible 
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accuracy, the author gives an outline of improvements which have 
been effected in connexion with the experimental determination of 
gas densities and of the methods which may be most advantageously 
used in the reduction of the measurements of the density at pres- 
sures of 1, 4, and 4 atmosphere so as to obtain the ideal density 
which would be observed if the gas conformed absolutely to the 
requirements of the simple gas laws. H. M. D. 


Revision of the Atomic Weight of Bromine. Determina- 
tion of the Normal Density of Gaseous Hydrogen Bromide. 
Enrique Motes (J. Chim. phys., 1916, 14, 389—444).—The density 
of hydrogen bromide has been determined at 0° and at pressures 
of 1, 4, and 4 atmosphere, and from the data the molecular weight 
of hydrogen bromide and the atomic weight of bromine have been 
deduced. 

The hydrogen bromide was prepared by four different methods: 
(1) hydrolysis of phosphorus tribromide, (2) action of bromine on 
hydrogen sulphide, (3) action of bromine on naphthalene, (4) action 
of bromine on paraffin. It was purified by chemical treatment and 
by liquefaction and fractional distillation, the efficacy of which 
process was increased by causing the gas to bubble through a por- 
tion of the liquefied substance between successive distillations. 

Thirty-three determinations of the density at 0° and 760 mm. 
gave a mean value of 3°64442 grams for the weight of a litre of gas. 
The mean of eleven determinations at 506°67 mm. gave 2°42204 
grams per litre, and the mean of seventeen determinations at 
253°332 mm. gave 1°20737 grams per litre. When reduced to 760 mm. 
these became respectively 3°63314 and 3°62190 grams. From these 
numbers the coefficient of compressibility is calculated, and the 
value of A in the expression 1+A=(pv))/pv is thus found to be 
0°00931. This number is employed in the calculation of the mole- 
cular weight of hydrogen bromide in terms of that of oxygen, for 
which A=0°00097 and the weight of a litre at 760 mm. and 0° is 
taken as 142905. The molecular weight is thus given by M=32 x 
3°64442 x 1:00097 /1°42905 x 1°00931=80°9333. By taking H= 
1°0076, this gives for the atomic weight of bromine Br=79°926. 

This value is somewhat greater than that given by the chemical 
methods used at Harvard: Br=79°916 for Ag=107°880 or Br= 
79°909 for Ag=107°871. 

The ratio of the atomic weights of chlorine and bromine given 
by density measurements is 0°44367, which is identical with the 
value given by the Harvard determinations and by the measure- 
ments of Goldbaum and of Noyes and Weber. H. M. D. 


The Revision of the Atomic Weight of Bromine. Density 
of Hydrogen Bromide Gas under Reduced Pressure. OC. K 
Rerman (Compt. rend., 1917, 164, 180—181. Compare this vol., 
ii, 137).—Numerous determinations were made of the weight of a 
litre of hydrogen bromide at 506°67 mm. and 253°33 mm. From 
these results the values of a normal litre of the gas were calculated, 
the values for the two series being 3°6330 grams and 3°6218 grams 
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respectively. The variation from Avogadro’s law between 0 and 
1 atmos. is then calculated as being 1+A=1°00927. From these 
results and those previously obtained (loc. cit.), the value for the 
atomic weight of bromine is deduced as 79°924, which is in close 
agreement with that obtained by Moles (A., 1916, ii, 314, 526; 
preceding abstract). W. G. 


The Normal Density of Hydrogen Bromide Gas. W. J. 
Murray (Compt. rend., 1917, 164, 182—183).—The hydrogen 
bromide was prepared by the action of water on anhydrous alumin- 
ium bromide, carefully purified by fractional distillation. The mean 
of sixteen determinations gave the weight of a normal litre of 
hydrogen bromide as 3°6440+0°0005 grams, which is in close agree- 
ment with the values obtained by Moles (A., 1916, ii, 314, 526) and 
Reiman (this vol., ii, 137; preceding abstract). W. G. 


A New Method of Determining the Atomic Weight of 
Iodine. Marcert Guicnarp (Ann. Chim., 1916, [ix], 6, 279—318 ; 
1917, [ix], 7, 5—49).—A full account of work already published 
(compare A., 1914, ii, 723). W. G. 


The Action of Ozone on Inorganic Iodine Compounds. 
E. H. RresEnFretp and F. Bencxer (Zeitsch. anorg. Chem., 1916, 
98, 167—201).—Harries (A., 1912, i, 407) has assumed the presence 
of a new modification of oxygen, O,, in ozone. The oxidising power 
of ozone towards iodine compounds has hitherto been examined only 
in acid, neutral, and alkaline solutions of potassium iodide. The 
reactions with iodine, iodates, and periodates have not been investi- 
gated. Ozone reacts with solutions of potassium iodide instantane- 
ously, even below 0°, but the final equilibrium in the solution 
between K*, OH’, I’, IO’, I0,’, and IO,’ is only attained after 
some-days. The higher the concentration of the ozone in the oxygen 
used, the greater is the influence of the hydroxyl ions. In acid 
solutions the ordinary reaction is accompanied by one in which 
3 atoms of oxygen from a molecule of ozone take part, the ‘ oxida- 
tion number’ being independent of the ozone concentration, but 
increasing with the acid concentration and with falling tempera- 
ture, the highest value actually obtained being 2°7. The higher 
reaction may be an addition of ozone to iodine ions, forming iodate, 
or a formation of hydrogen peroxide. In either case the product 
at once reacts with the excess of iodide, and free iodine is the final 
product. The value 1 is not much altered by the addition of salts. 

Ozone is without action on neutral and acid solutions of potass- 
ium iodate, but in alkaline solution oxidation to periodate takes 
place. Ozone is without action on periodate. There is no evidence 
for the existence of a modification of oxygen containing more than 
three atoms, the differences observed by Harries between the results 
of gravimetric and volumetric estimations being due to the action 


of hydroxyl] ions. C. H. D. 
The Preparation of Fluorine from Hydrogen Fluoride 


or other Fluorides by Chemical Means. Orro Rurr (Zeitsch. 
anorg. Chem., 1916, 98, 27—37).—The only chemical method for the 
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preparation of fluorine is that of Brauner (T., 1894, 65, 393) by 
heating the double salt, 3KF,HF,PbF, (compare following ab- 
stract). This result has not been confirmed, the products of decom- 
position by heat being lead difluoride and platinum tetrafluoride 
when a platinum vessel is used. Liquid or gaseous silicon tetra- 
fluoride is practically without action on the double salt, a small 
quantity of gas acting on potassium iodide-starch paper being 
obtained at 250°, but without altering the composition of the salt. 
A larger quantity is obtained by the use of antimony pentafluoride. 
Sulphur and iodine form sulphur fluoride and iodine pentafluoride 
respectively. 

[With WirHetm Pxrato.|—Triammonium hydrogen  plumbo- 
fluoride, 3NH,F,HF,PbF,, is prepared by dissolving lead tetra- 
acetate in concentrated hydrofluoric acid and adding ammonium 
hydrogen fluoride, filtering, and evaporating. The salt may be 
heated at 190° under atmospheric pressure or even under 10 mm. 
pressure without change, but in a good vacuum decomposition takes 
place at 100°, nitrogen being evolved. 

[With Gsore WinTERFELD.|—It has not been found possible to 
prepare lead tetrafluoride by the action of sulphuric acid on 
Brauner’s dcuble salt, or by the action of hydrofluoric acid under 
various conditions on lead tetra-acetate. C. H. D. 


The Preparation of Fluorine from Tripotassium Hydrogen 
Plumbofluoride by Chemical Means. Boxustav BRravuNER 
(Zeitsch. anorg. Chem., 1916, 98, 383—46. Compare preceding ab- 
stract).—-The differences between the results obtained by the author 
in 1894 and those of Ruff are not explained. The earlier lead pre- 
paration contained manganese, which may have acted as a catalyst, 
or the gas evolved by heating may not have been fluorine. It is, 
however, shown that silicon does not inflame spontaneously in dry 
hydrogen fluoride. C. H. D. 


New Determination of the Atomic Weight of Tellurium. 
ArtuuR StAnLer and Bruno Tescu (Zeitsch. anorg. Chem., 1916, 
98, 1—26).—Tellurium is best purified by fractional distillation, 
which removes nearly all impurities except antimony. Conversion 
into chloride and distillation of the product removes many impuri- 
ties, including antimony. For the investigation, tellurium is first 
distilled twice in a vacuum, converted into the tetrachloride, and 
fractionally distilled in a stream of chlorine, the latter operation 
being repeated five times. The tetrachloride is dissolved in concen- 
trated hydrochloric acid, diluted, and precipitated by sulphur 
dioxide, the precipitating vessel being enclosed in an autoclave 
under 18—20 atmospheres pressure to ensure complete reaction. 
The amorphous product is dried, fused, and fractionally distilled 
in a good vacuum, electrolytic hydrogen being used to fill the appa- 
ratus. The temperature being near to the softening point of Jena 
glass, the final distillation is performed in a silica tube. The tellur- 
ium obtained in this way, from three different sources, in all cases 
proves to be spectroscopically free from impurities. 

Tellurium is converted into the dioxide by dissolving in nitric 
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acid and — in a stream of dry air, the basic nitrate then being 
decomposed by heat. The nitric acid which distils over is collected 
and evaporated, and yields a further small quantity of tellurium 
dioxide. The value obtained for the atomic weight (O=16) is 
127°513 +0°003. C. H. D. 


Tellurium Perchlorate. Fr. Ficuter and Max Scamp 
(Zeitsch. anorg. Chem., 1916, 98, 141—144).—TIodine perchlorate 
having been previously obtained (A., 1915, ii, 253), the attempt has 
now been made to prepare tellurium perchlorate. Tellurium dioxide 
dissolves readily in warm concentrated perchloric acid to a clear 
solution, which deposits glistening, hexagonal leaflets on cooling. 
These are drained, washed with anhydrous alcohol out of contact 
with air, and dried in a stream of dry air. For analysis, the salt 
is decomposed by means of warm sodium acetate solution, the 
tellurium dioxide collected in an alundum crucible and dried, 
and perchlorate estimated in the filtrate by precipitation with 
nitron. The analysis is also controlled by reduction to tellurium 
by means of hydrazine hydrate. 

Tellurium perchlorate has the composition 2TeO,,HCIO,, corre 
sponding with the known basic nitrate, 2TeO,,HNO,. It may be 
heated to constant weight at 300° without decomposition. 

C. H. D. 


Phospham. F. W. Darert and A.Frrep Unt (Zeitsch. landw. 
Versuchs-Wesen, Osterr., 1916, 19, 389—392; from Chem. Zentr., 
1917, i, 162).—The authors have endeavoured to determine whether 
oxides of nitrogen are actually formed during the oxidation of phos- 
pham, and, if so, to what extent the formation occurs. The crude 
material, prepared according to the directions of Liebig and Wéhler, 
was used, since the complete purification of phospham has not yet 
been effected. For the experiments, weighed portions of the finely- 
powdered material were mixed in a porcelain boat with the requi- 
site oxidising agent and heated in a glass or porcelain tube. The 
escaping gases were bubbled through standard potassium hydroxide 
solution. Of the oxidising agents employed (BaO,, PbCrO,, PbO,, 
MnO,, KMnQ,, CuO, etc.), silver oxide was found to give the most 
uniform results and also to act at a comparatively low temperature. 
In these circumstances, exactly one-half of the nitrogen contained 
in phospham is eliminated in the form of nitrogen compounds, 
whilst the other half is evolved in the elementary condition. This 
is probably accounted for by the difference in the mode of linking 
of the nitrogen atoms in the phospham molecule, N?P:NH. Phos- 
pham is not greatly changed in the soil, and cannot serve as a 
source of nitrogen or phosphorus for plants. H. W. 


Compounds of Arsenious Oxide and Salts. III. F.A.H. 
ScHREINEMAKERS and (Mes) W. C. pe Baat (Chem. Weekblad, 1917, 
14, 244248. Compare this vol., ii, 173).—An investigation of the 
behaviour of arsenious oxide with haloids of the alkali and alkaline- 
earth metals. The chlorides of lithium, sodium, calcium, and stron- 
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tium, and the bromides of calcium and strontium, do not form 
compounds. The chlorides of potassium, ammonium, and barium, 
the bromides of lithium, sodium, potassium, ammonium, and 
— and potassium iodide yield derivatives of varying composi- 
ion. A. J. 


Boric Anhydride and its Hydrates. James Ecxerstey Myers 
(T., 1917, 111, 172—179).—The relations between boric anhydride, 
metaboric acid, and orthoboric acid have been examined. 

When a’ potassium iodide—iodate solution is added to a solution 
of orthoboric acid, iodine is liberated after one or two minutes. 
When solutions of boric anhydride and metaboric acid are similarly 
treated, iodine is liberated much more slowly, and in some cases it 
was found that two or three hours were required to produce the 
same effect as that obtained with orthoboric acid. Some specimens 
of metaboric acid react more quickly than others, and it is suggested 
that this may be due to a difference in the molecular complexity. 

Further information relative to the hydration of boric anhydride 
was obtained by observations on the rate of increase in weight of 
the substance when exposed in a thin layer to an atmosphere 
saturated with water-vapour at a constant temperature. The 
results obtained show that the hydration takes place in two stages, 
the formation of metaboric acid in the first stage taking place much 
more quickly than that of orthoboric acid in the second. Other 
experiments by the same method with metaboric acid show that the 
progress of the hydration may be satisfactorily represented by the 
equation for a unimolecular change. 

A study of the dehydration of orthoboric acid at about 100° has 
afforded evidence that metaboric acid is produced at a rate consis- 
tent with the equation for a unimolecular change. At higher tem- 
peratures the dehydration seems to result in the formation of mole- 
cular complexes of metaboric acid. H. M. D. 


Nomenclature of Silicon Compounds. A.rrep Srock (Ber., 
1917, 50, 169—170. Compare A., 1916, ii, 319).—Perhaps the 
greatest confusion in the nomenclature of silicon compounds is to 
be found in the case of substances containing the —Si-O-Si-— system. 
It is proposed to call the parent hydrogen compounds of this type 
“ siloxanes,” and to specify the number of silicon and oxygen atoms 
in such terms as “ disiloxane,” “ disildioxane,” etc. For example, 
(SiCl,),0 would be the formula of “ hexachlorodisiloxane,” and the 


compound, 
SiPh,-O-SiPh,-O-SiPh,-O-SiPh, 
! . fretaict Reo 


would be “ octaphenyltetrasiltetroxane.” It is not proposed to 
modify the accepted terminology in the case of polysilicates and 
polysilicic acids. J. C. W. 


Silicon Chemistry and Carbon Chemistry. Atrrep Stock 
(Ber., 1917, 50, 171—-182)..-From the fact that about five hundred 
compounds of silicon are now known, exclusive of the silicic acids 
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and silicates, the question can be discussed whether the earlier 
chemists were justified in believing that it only required time and 
opportunity to develop a silicon chemistry analogous to that of 
carbon, or whether Moissan was right in denying such a close 
analogy. The material is now reviewed in an interesting manner 
under the headings of the following linkings: Si-H, Si-C, Si—Hal., 
Si-N, Si-Si, Si=Si, Si-O, and Si-O-Si, and the well-known differ- 
— between carbon and silicon in such combinations are empha- 
sised. 

Perhaps the chief reason why it has been possible to extend 
carbon chemistry so enormously is the fact that the affinity of 
carbon is about equally strong for positive and negative non-metallic 
elements. (for example, H, O, 8, N, Cl, or C). Although the maxi- 
mum. valency of silicon is also four with regard to both hydrogen 
and oxygen, yet there is an enormous difference between the posi- 
tive and negative affinities. The affinity for oxygen is so predomin- 
ant that practically all other silicon linkings are broken down by 
the action of cold water. 

A further difference between carbon and silicon which would 
account for many of the divergences in the two series is that the 
four valencies are symmetrically distributed in carbon, but not in 
silicon (compare Barlow and Pope, T., 1908, 93, 1554). J.C. W. 


The Reactivity of Silica with the Oxides of Calcium, 
Barium, and Magnesium in the Solid State. J. Arvip 
Hepva.u (Zeitsch. anorg. Chem., 1916, 98, 57—69).—The reactions 
between these oxides have been investigated by means of heating 
and copling curves. Lime and precipitated silica react at 1011°, 
but the reaction comes to a standstill owing to the formation of a 
layer of metasilicate. A more vigorous reaction begins shortly 
above 1400°, owing to the eutectic temperature of the lime-silica 
system being reached. The reactivity of other varieties of silica 
diminishes in the order: silica glass, cristobalite, quartz. Calcium 
carbonate is acted on to a small extent by precipitated silica at or 
below 900°, possibly owing to the presence of a larger proportion 
of small particles, but the lime formed at the dissociation tempera- 
ture is not specially reactive. Precipitated silica reacts with barium 
oxide at 900°, whilst no arrest has been observed on the heating 
curve of a mixture of silica and magnesia. C. H. D. 


Carbon Oxysulphide, COS. Atrrep Srock and Ernst Kuss 
(Ber., 1917, 50, 159-—-164).—Carbon oxysulphide may be obtained 
by the action of hydrochloric acid on commercial ammonium thio- 
carbamate, according to the equation NH,-CO-S-NH,+2HCl= 
COS+2NH,Cl. In order to purify it, it is bubbled through 33% 
sodium hydroxide to absorb carbon dioxide and hydrogen sulphide, 
dried by means of calcium chloride and phosphoric oxide, then con- 
densed by means of liquid air, and finally fractionated. 

The pure gas is odourless and does not at once give a precipitate 
with barium hydroxide or copper sulphate solution. It is slowly 
decomposed by water, but in the dry state it is permanent even 
in sunlight. 
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It has D-8 1°24, m. p. —138°2° (CO,, —56°4°, CS,, =112°19), 
b. p. —50°2°/760 mm. (CO,, —78°; CS,, 46°). One part of water 
dissolves 0°54 vol. at 20°, 1 part of alcohol dissolves 8 vols. at 22°, 
and 1 part of toluene 15 vols. at 22°. 

It is slowly and regularly absorbed by 33% sodium hydroxide 
(about 2% per minute), much more readily by an 8% solution (33% 
per minute), or by a 23% solution of potassium hydroxide (8% per 
minute). It is therefore quite possible to estimate readily absorb- 
able gases in the carbon oxysulphide by using 33% sodium hydr- 
oxide, and allowing for the loss of the latter gas during the time 
of the absorption. J.C. W. 


Sodium Arsenites. fF. A. H. Scureinemakers and (Mg)) 
W. C. pe Baar (Chem. Weekblad, 1917, 14, 262—267, 288—290). 
-—An application of Schreinemakers’s graphic method to the equili- 


bria in the system water—arsenious oxide-sodium hydroxide at 25°. 
A. J. W. 


Water Content of Crystalline Sodium Tetraborate. J. 
HorrmMann (Chem, Ind., 1916, 39, 411—412; from Chem. Zentr., 
1917, i, 304).—Estimation of the loss of water of crystallisation of 
sodium tetraborate at different temperatures has shown that the 
first five molecules begin to be lost below 100°, whilst six molecules 
are lost at 100°; the seventh and eighth molecules escape at 130°, 
the ninth at 150°, whilst the tenth is evolved at 160° and above. 
At the ordinary temperature crystalline borax has the formula 
Na,.B,0,,10H,O ; at 100°, Na,B,O,,5H,O; at 130°, Na,B,O,,3H,O; 
at 150°, Na,B,O,,2H,O; at 180°, Na,B,O,,H,O. The penultimate 
molecule of water of crystallisation is retained more firmly than the 
others, and prolonged heating is necessary to remove it. Borax of 
the composition, Na,B,O,,H,O, exists in traces far above this tem- 
perature, but below 318° the bulk of the water is driven off. When 
it is desired to obtain practically anhydrous borax in the non- 
glassy form, the crystalline material is heated at 318° (m. p. of 
potassium nitrate). Absolutely anhydrous borax is difficult to 
obtain in the non-glassy state, since the dehydrated powder absorbs 
water more readily than the glassy material. The latter during 
five months only absorbs 0°4% of water, whilst this amount is 
absorbed by the former in twenty-four hours. After sixteen months 


the powdered form had absorbed 10, the glassy 0°6, molecules of 
water. H. W. 


The Internal Field of the Lithium Atom. A. Harrmann 
(Physikal, Zeitsch., 1917, 18, 14—16).—According to Watts, the 
line series of the alkali metals are most satisfactorily represented 
by the Mogendorff—Hicks formula. By neglecting the smaller coeffi- 
cients this passes into the Balmer formula, and from this it would 
seem that the structure of the lithium atom is similar to that of 
the hydrogen atom. If this be the case, two of the three electrons 
are probably in close proximity to the positive nucleus, and take no 
part in the emission of the characteristic radiation. 

By assuming that the internal electric field is symmetrical and 
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by making use of Bohr’s theory relative to the nature of the emis- 
sion phenomenon, the author has calculated the magnitude of the 
force due to the action of the nucleus on the rotating electrons 
when the number of these is one, two, and three respectively. From 
the result the apparent charge of the nucleus is derived, and for 
the three cases referred to it is found that the charge is represented 
by e, 5/4e, and (1+1//3)e respectively. The result of the caleu- 
lation is considered to be favourable to the view that the lithium 
atom contains a single active electron, the two others being in rela- 
tively close proximity to the positive nucleus and neutralising 
thereby two-thirds of the positive charge. H. M. D. 


Allotropy of the Ammonium Haloids. III. F. E. C. 
Scuerrer (Proc. K. Akad. Wetensch. Amsterdam, 1917, 19, 
798—804. Compare A., 1916, ii, 31, 431).—Further observations 
on the relation between the a- and B-forms of ammonium bromide 
show that the transformation is facilitated by the addition of 
glycerol, and in presence of this, the transition point, as determined 
by the thermal method, was found to lie between 137°3° and 139°5°. 
Measurements of the solubility of ammonium bromide in water at 
temperatures between 95° and 158° show evidence of two solubility 
curves intersecting at 137°4°, which agrees well with the value 
recently recorded by Smith and Eastlack (A., 1916, ii, 482). If z is 
the molar fraction of ammonium bromide in the saturated solu- 
tion, the solubility below the transition temperature is given by 
log «= —372°7/7'+0°31978, and above the transition temperature 
by log = —293°7/7'+0°12727. Measurements of the vapour pres- 
sures of the saturated solutions gave no evidence of a break at 137°, 
the vapour pressure at temperatures between 98° and 157° being 
satisfactorily represented by the equation log p= —1927°6/7+ 
6°8302. 

By means of thermal observations it has been found that ammon- 
ium iodide also exists in two forms, and that the transition point 
lies between —17°2° and —15°6°. The transformation appears to be 
accelerated by the addition of small quantities of water. It has 
been found possible to observe that transition point and the 
eutectic point for the system NH,I—H,O at -—28° in the same 
cooling experiment. According to the observations of Smith and 
Eastlack (A., 1916, ii, 529), extending from —19° to 136°, there 
was no evidence of the existence of two modifications of ammonium 


iodide. H. M. D. 


Synthesis of a Basic Calcium Salt, on the Ground of a 
of Properties of Milk of Lime. N. Busvoup (Zeitsch. 
anorg. Chem., 1916, 98, 202).—The power of milk of lime to resist 
settling is increased by the addition of calcium nitrate, a maximum 
value for the permanence being found at the composition 
2Ca0,Ca(NO,)o. By slaking quicklime with a concentrated solution 
of calcium nitrate, white needles of the salt 
2Ca(OH),,Ca(NO,).,2H,0, 
are obtained, which become turbid on the addition of water. 


C. H. D. 
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The Temperatures of Formation and Decomposition of 
the Carbonates of Calcium, Strontium, Barium, and 
esium under a Pressure of One Atmosphere. J. 
Arvip Hepvati (Zeitsch. anorg. Chem., 1916, 98, 47—56).—Dis- 
sociation temperatures may be determined more rapidly by taking 
heating and cooling curves than by measurements of pressure. 
Calcium carbonate gives a well-marked arrest on heating, but the 
contraction on formation of lime makes the mass so little reactive 
that the cooling curve is continuous. On increasing the surface 
of the lime by grinding, however, the absorption of carbon dioxide 
is hastened, and a corresponding arrest is found on the cooling 
curve. The dissociation temperature of calcium carbonate is thus 
found to be 913—923°, this being independent of the size of grain. 
The dissociation of strontium carbonate begins at 1141°, but only 
becomes rapid at 1255°. Barium carbonate only begins to dissociate 
at 1361°, its melting point. Magnesium carbonate dissociates at 
546°. C. H. D. 


Cadmium and Zinc Nitrites. Prarutta Cuanpra Riy (T., 
1917, 111, 159—162).—Cadmium nitrite, prepared by trituration 
of cadmium chloride with silver nitrite, extraction with water, and 
evaporation in a vacuum, forms bright, pale yellow crystals of the 
composition Cd(NO,),. According to conductivity measurements, 
the nitrite is appreciably less ionised than the chloride in 0°1N- 
solution. On the other hand, its ionisation is much greater than 
that of mercuric nitrite. The greater tendency of cadmium, as 
compared with mercuric nitrite, to form basic salts may be ex- 
plained in terms of this difference in the ionisation of the two 
salts. 

On heating, cadmium nitrite begins to decompose at about 150°. 
The main reaction compares with 3Cd(NO,).=2Cd0O + Cd(NOs).+ 
4NO, but some nitrite also decomposes amounting to Cd(NO,).= 
CdO + NO + NO,. 

The solution obtained by the interaction of zinc sulphate and 
barium nitrite evolves nitric oxide when concentrated by evapora- 
tion, and the residue consists of a basic zinc nitrate. H. M. D. 


The Solubility of Lead Sulphate in Highly Concentrated 
and Fuming Sulphuric Acid. Hugo Dirz and Franz KANHAUSER 
(Zeitsch. anorg. Chem., 1916, 98, 128—140).—The solubility of lead 
sulphate in highly concentrated sulphuric acid, as in the manufac- 
ture of acid by the contact process, is greater than appears in the 
literature. Acid of various concentrations is added to dry lead 
sulphate in stoppered bottles, and shaken from time to time, the 
solubility being determined after three days. The solution is 
filtered through asbestos by means of suction. The solubility 
increases with the concentration of the sulphuric acid, slowly up to 
97%, then rapidly up to 100%, a discontinuity observed between 
98°6% and 98°9% being possibly due to experimental error. From 
the maximum solubility at 100%, the curve falls to about 5% of free 


meee 


INORGANIC CHEMISTRY. ii. 209 


sulphur trioxide, where there is a minimum, after which it again 
rises rapidly to 15% of trioxide, and then less rapidly to 22%. 

The known, curve of electrical conductivity of sulphuric acid is 
very similar to the curve just described. The degree of attack of 
highly concentrated sulphuric acid on metallic lead also corre- 
sponds in general with the same curve. C. H. D. 


Neodymium as the Cause of the Red-violet Colour in 
certain Minerals. Epcar T. Wuerry (J. Washington Acad. Sci., 
1917, 7, 143—146).—The author shows that the reddish-violet 
colour of many minerals cannot be due to the presence of perman- 
ganates, as has been often assumed. The reasons advanced against 
the generally accepted view are: (1) permanganates cam only be 
formed by vigorous reactions which would in many cases destroy 
the mineral; (2) many minerals showing a violet-red colour also 
contain ferrous iron, and consequently may be assumed to have 
been formed under reducing conditions; and (3) these minerals 
do not exhibit the characteristic absorption spectrum of the per- 
manganates. A careful examination of reddish-violet-coloured 
minerals by means of a microspectroscope shows that these minerals 
all exhibit the absorption spectrum of neodymium compounds. 
This spectrum has been very clearly observed in brown apatite from 
Ontario, violet apatite from California, and in _ reddish-violet 
calcites. J. F. 8. 


The Passive State of Metals. C. W. Bennerr and W. S. 
Burnuam (7'rans. Amer. Electrochem. Soc., 1916, 29, 217—254).— 
The passive state of metals may be regarded as one in which solu- 
tion takes place slowly. Faraday’s oxide or oxygen theory was 
generally accepted until it was shown by Hittorf that passive 
chromium dissolved quantitatively in most solutions as a sexavalent 
ion. The evidence for and against the oxide explanation is now 
reviewed, with a full bibliography. The oxide may be regarded 
as forming a film which is rendered stable by adsorption into the 
metal. The oxide is usually unstable, and only becomes stable on 
adsorption. In the case of chromium, the oxide is not higher than 
CrO,, and is probably CrCrO,, or CrO,, but in the further oxida- 
tion at the anode the higher oxide is formed, and chromium dis- 
solves in the sexavalent state. The oxide of iron is not higher than 
FeO,, and may be FeQ,. 

A case of an unstable substance being rendered stable by adsorp- 
tion is that of cupric hydroxide, which is not decomposed to oxide 
on boiling with water in presence of manganese sulphate, which is 
adsorbed by the precipitate, or when itsélf adsorbed by wool. Iron 
is made passive by dipping in a solution of potassium ferrate, and 
chromium by potassium chromate. Lead usually becomes passive 
by the formation of lead peroxide, but in concentrated sulphuric 
acid at a low temperature lead dissolves as a quadrivalent ion. 

All the phenomena of passivity are explainable on this hypo- 
thesis. C. H. D. 
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The Corrosion and Electrical Properties of Steels. Sir 
Rosert Haprietp and Epcar Newsery (Proc. Roy. Soc., 1917, 
A, 93, 56—67).—The steels, having uniformly rubbed surfaces 
prepared by means of emery, are coated with wax so as to expose 
a constant area, and after immersing in V-sulphuric acid, the over- 
voltage is determined (T., 1914, 105, 2420). The electrodes are 
then washed, dried, again rubbed with emery, and their potential 
in N-sulphuric acid measured against a mercurous sulphate elec- 
trode. The sum of this single potential and the overvoltage at the 
lowest current density used is regarded as a measure of the resist- 
ance to corrosion. This is compared with the loss in weight when 
the same steel is exposed to the same acid solution, and with the 
tendency to rusting on exposure to the atmosphere of the labora- 
tory. electrical measurements correspond much more nearly 
with the atmospheric corrosion than do the losses on immersion in 
acid. No great accuracy is yet possible, and in certain cases, such 
as steel with more than 12% of chromum, which is quite unaffected 
by exposure to the atmosphere, both the electrical and the acid 


methods greatly underestimate the resistance to corrosion. 
C. H. D. 


Chromium Phosphate. A.rrep Francis JosepH and WILLIAM 
Norman Rae (T., 1917, 111, 196—202)—When equal weights of 
chrome alum and disodium hydrogen phosphate are mixed in cold 
solution, an amorphous precipitate of violet chromium phosphate is 


obtained. When allowed to remain in contact with the solution for 
a day or two, this is transformed into a crystalline modification of 
the composition CrPO,,6H,O. If the contact is prolonged for a 
week, the crystalline hexahydrate is converted into a green, amor- 
phous tetrahydrate. This change also occurs in contact with pure 
water, but is accelerated by sodium phosphate or chrome alum, and 
is also influenced largely by the temperature. If the violet hexa- 
hydrate is heated or boiled with water, it is transformed into a 
green, crystalline tetrahydrate. If boiled with acetic anhydride, the 
hexahydrate forms a green, crystalline dihydrate. The crystalline 
di- and tetra-hydrates when heated to low redness are converted 
into black, anhydrous chromium phosphate. The densities of the 
crystalline hydrates were measured, and attempts made to deter- 
mine the rate of dehydration. 

Precipitation of a hot chrome alum solution with excess of 
disodium hydrogen phosphate gave a green, amorphous chromium 
phosphate, which rapidly lost water at the ordinary temperature 
until the composition CrPO,,4H,O was attained. At 60° a further 
loss of 2 molecules of water took place, and on heating to dull 
redness a brown, amorphous chromium phosphate was obtained. 

The behaviour of the hydrated and anhydrous forms towards 
mineral acids is described in detail, and reference is made to an 
abnormally great loss in the weight of platinum crucibles when 
heated in a gas furnace at 1100°, although no loss was found when 
heating took place in an electric furnace at the same temperature 
but with practically no air current. H. M. D. 
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The Constitution of the Tin-Cadmium and Tin-Bismuth 
Alloys. Armin Bucner (Zeitsch. anorg. Chem. 1916, 98, 
97—127).—The alloys, after melting in a vacuum, are forced up 
into an evacuated tube sealed at the top, by admitting air into the 
outer vessel. By breaking away the glass, smooth rods are ob- 
tained. The electrical conductivity and its temperature-coefficient, 
and the thermo-electromotive force, are then determined, pure silver 
being used as the comparison metal. Tin and cadmium are recipro- 
cally soluble to the extent of 3% in the solid state, the conductivity 
and thermo-electric curves being straight between those limits. The 
solubility of tin in solid cadmium falls with falling temperature. 
Microscopical examination confirms the above results. 

Tin holds up to 14% of bismuth, and bismuth holds up to 1°5% of 
tin, in solid solution. The conductivity curve is of the expected 
form, but the temperature-coefficient curve and the curve of thermo- 
electromotive force exhibit strongly marked discontinuities at the 
eutectic composition. This appears to be connected with the 
microscopic structure, alloys on the tin side of the eutectic point 
being fine-grained, whilst those containing free bismuth are very 
coarse. C. H. D. 


Equilibria between Titanium Dioxide and Carbon Di- 
oxide, and between Silica and Carbon Dioxide, in Alkali, 
Lime-Alkali and Alkali-Aluminate Fusions. Pavut Nice. 
(Zeitsch. anorg. Chem., 1916, 98, 241—326. Compare A., 1913, 
ii, 1036).—For the investigation of the system K,O-TiO,—CO,, pure 
titanium dioxide is added to potassium carbonate in a platinum 
crucible in a continuous stream of carbon dioxide. After equili- 
brium has been reached, the crucible is quenched and allowed to 
cool in a desiccator which does not contain carbon dioxide. Under 
similar conditions, less carbon dioxide is expelled by titanium 
dioxide than by silica. The solid phase formed is K,Ti,O,, the 
reaction beginning in the solid state, but only becoming rapid at 
about 860°. Carbon dioxide is absorbed on cooling, so that equili- 
brium may be reached from both directions. Treatment with 
hydrochloric acid leaves only titanium dicxide, in the form of 
transparent pseudomorphs after the titanate. In the molten mass 
other titanates, probably K,TiO,, are formed. 

In the system Na,O-TiO,-CO,, the solid titanate readily sepa- 
rates from the fusion, and there is also loss of sodium carbonate by 
volatilisation. Carbon dioxide is also frequently evolved during 
solidification. The principal solid phase is 4Na,0,5TiO, = Na,Ti,O,,, 
but a titanate, Na,Ti,O,, is also formed, as well as Na,TiO, at high 
temperatures. Na,Ti,O,, crystallises in forms resembling augite. 
The refractive index is mcre than 1°74. 

The silicates and titanates obtainable from fusions are compar- 
able with hydrated salts, silica and titanium dioxide playing a part 
similar to water of crystallisation. 

In the system Na,CO,-CaCO,, the double salt, Na,CO;,CaCO,, 
forms large crystals, m. p. 813°. Mixtures containing more than 
50 mol. % of calcium carbonate deposit calcite as the second solid 
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phase. The eutectic point between the double salt and the solid 
solution rich in sodium carbonate is at 786° and 40 mol. % CaCO,, 
the solid solution curve passing through a maximum at about 870°. 
The eutectic point in the system K,CO,-CaCO, is at 755° and 
40 mol. % CaCOgs, the solid solution curve being without a maxi- 
mum. The compound K,CO,,CaCO, melts at 813°, and closely 
resembles the sodium compound. 

In the system K,O—CaO-TiO,-—CO,, fusions containing an excess 
of calcium carbonate convert the whole of the added titanium 
dioxide into perowskite, CaTiO,. Any excess of titanium above 
this proportion forms K,Ti,O;. The facts are in accordance with 
the frequent occurrence of perowskite as a product of the contact 
metamorphosis of limestone. The corresponding sodium system 
is quite similar. The product when silica is added to potassium and 
calcium carbonates is the orthosilicate, Ca,SiO,, and when wollas- 
tonite, CaSiO,, is added to the carbonate fusion it is converted into 
the orthosilicate. Ca,SiO, and CaCO, may occur together as solid 
phases from the same fusion at about 850° under atmospheric pres- 
sure in carbon dioxide. When alumina is present, silica first acts 
on the carbonate as if alumina were absent, but the silicate then 
reacts with alumina, so that an alkali aluminosilicate crystallises, 
and the liberated alkali then recombines with carbon dioxide. With 
potassium carbonate, potash—nepheline, K,O,A1,0,,2Si0,, is the 
product from all fusions. Orthoclase is decomposed by alkali 
carbonate, forming potash—nepheline, the silica thus liberated form- 
ing alkali silicate. A ternary diagram for the system 
K,0-AI,0,-SiO, is given. C. H. D. 


Iso- and Hetero-polyacids. XIV. Heteropolyvanadates. 
ArTHUR RoSENHEIM and MarIANNE Pieck (Zeitsch. anorg. Chem., 
1916, 98, 223—240. Compare this vol., ii, 35).—-The ammonium salt 
obtained from diammonium hydrogen phosphate and vanadium pent- 
oxide (Friedheim, A., 1890, 1067 ; 1894, ii, 193, 198) has the consti- 
tution (NH,),[P(V,0,),],13H,O, but loses ammonia on recrystallisa- 
tion, forming 5(NH,),0,P,0,;,12V,0;,44H,O. The potassium salt is 
still more hydrolysed, the only product isolated having the composi- 
tion 5K,0,P,0,,10V.0,,50H,O, the conductivity of which indicates 


that it is K,H,| Ps |,24H1,0. The heptabasic ammonium salt 


forms a crystalline precipitate with cesium chloride, having the 
composition 5Cs,0,P,0,,10V,0,,27H,O. This and the correspond- 
ing rubidium salt (with 46H,O) contain 2 mols. of combined water. 
The salts containing vanadium and tungsten all contain combined 
water. Thus, 2Ba0,V,0;,4W0O,,13H,O contains 1H,O in combina- 
tion; 2Ag,0,V,0,,4WO,,2H,O contains 2 mols., and the guanidin- 
ium salt, 2(CH,N;).0,V,0;,4WO;,H,O, 1 mol. This is also the 
case with the salts having the colour of dichromates. In the purple 
series, the ammonium salt is now found to be 
5(NH,),0,3V,0,,14W0,,37H,0, 
containing 5 mols. of combined water. The guanidinium salt, 
5(CH,N,).0,3V.0;,14W0,,12H.O, contains 5 mols. of combined 
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water. The cesium salt contains 2 mols. of water of crystallisation 
and 5 mols. of combined water. C. H. D. 


Volatility of Gold at High Temperatures in Atmospheres 
of Air and other Gases. W. Mostrowirscu and W. PLETNEFF 
J. Russ. Metall. Soc., 1915, 410—431; Met. and Chem. Eng., 1917, 
6, 153—154; from J. Soc. Chem. Ind., 1917, 36, 341). Fused 
samples of purified gold (0°2—0°5 gram) were placed in an un- 
glazed porcelain or quartz boat and submitted to a stream of gas 
for measured intervals, extending up to two and a-half hours, while 
heated in a Heraeus furnace at temperatures between 1100° and 
1400°. The metal was weighed before and after each experiment 
by means of a micro-balance. In atmospheres of oxygen, nitrogen, 
carbon monoxide, or carbon dioxide, no loss of weight could be 
detected at temperatures up to 1400°. With hydrogen, however, 
volatilisation was observed, amounting at 1400° after an interval 
of twenty-five minutes to 0°98 mg., corresponding with a loss of 
0°25%. The vaporisation was accompanied by a deep red colouring 
of the silica boat and the heating tube, due to the formation of a 
colloidal solution of gold in the quartz. This action is analogous to 
similar phenomena shown by copper when heated in hydrogen, and 
leads to the supposition that, at temperatures above 1200°, an 
unstable hydride, such as Au,Hg, is successively formed and decom- 
posed. H. W. 


Mineralogical Chemistry. 


The Role of Inorganic Agencies in the Deposition of 
Calcium Carbonate. Joun Jonnston and E. D. WIttiamson 
(J. Geology, 1916, 24, 729—750).—The authors discuss the effects 
producible by variation of certain factors which affect directly the 
solubility of calcium carbonate, and thus induce its precipitation 
from aqueous solution. The factors concerned are the partial pres- 
sure of the carbon dioxide in the atmosphere, the temperature, and 
the concentration of the solution in respect of calcium. At a given 
temperature, the equilibrium between calcite and its saturated solu- 
tions is determined by the coefficient of solubility of carbon dioxide, 
the ionic solubility product, [Ca**] [CO,”], the ionisation-coefficients 
of carbonic acid, and the coefficient of hydrolysis of calcium carbon- 
ate. The free and the total carbonic acid, that is to say, [H,CO,]+ 
[CO,”]+[HCO,’], determine the degree of alkalinity or acidity of 
the solution as measured by [OH’], and no change can be made in 
any one of these quantities without affecting each of the others. At 
16°, the solubility of calcite increases from 44 to 75 parts per 
million, when the partial pressure of the carbon dioxide increases 
from 0°0001 to 0°0005. Under atmospheric conditions for which the 
mean value of the partial pressure may be taken as 0°00032, the 
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solubility decreases from 81 parts per million at 0° to 52 parts at 
30°. A change in the sential pressure from 0°00032 to 0°00030, or 
an increase of temperature of 2°, would result ultimately in the 
precipitation of about 2 grams of calcite from every cubic metre of 
a solution saturated with it. 

Comparison of the calculated solubilities with the available ana- 
lytical data indicates that the warmer surface layers of the sea are 
substantially saturated with respect to calcite, and precipitation is 
consequently to be anticipated if there is a reduction in the partial 
pressure of the atmospheric carbon dioxide or a rise in temperature 
of the surface layers in question. 

In regard to biological processes which result in the deposition 
of calcite, it is pointed out that the abovementioned inorganic 
factors must be taken into account, no matter what may be the 
agency which is supposed to be directly responsible for the deposi- 
tion. There are grounds for believing that calcareous organisms 
are more abundant the more nearly saturated the water is in 
respect of calcium carbonate, and it is suggested that the decreas- 
ing abundance of calcareous organisms toward the polar regions is 
a question, not only of the decrease of genera] vitality but also of 
the decreasing capacity of the organism to secrete calcium carbonate 
from colder sea-water in which the degree of unsaturation is greater 
than for the same water at a higher temperature. 

Although arragonite is occasionally formed in nature, it is con- 
sidered that pure arragonite cannot persist in contact with sea- 
water for any length of time. If, however, the arragonite takes up 
other substances in the form of a solid solution, and its solubility 
is thereby reduced below that of calcite, it is possible that such 
impure arragonite may be stable in contact with sea-water. 

It is considered that the accurate determination of temperature, 
salinity, and free and combined carbonic acid in sea-water in a 
systematic way would have an important bearing on many out- 
standing biological and geological problems. H. M. D. 


Posthumous Stratifications in ‘‘ Principal’’' Anhydrite. 
M. Rosza (Zeitsch. anorg. Chem., 1916, 98, 327—332).—The 
“ principal’’ anhydrite is the more recent anhydrite of the potash 
deposits. At Stassfurt. this deposit is as much as 80 metres thick. 
It frequently contains posthumous lenticular and vein-like layers 
of other salts, analyses of which are given. The changes are partly 
due to the injection of plastic masses of salts under pressure and 
partly to chemical transformations. C. H. D. 


Presence of Nickel and Cobalt in Chromites. 8S. PiNa bE 
Rusies (Anal. Fis. Quim., 1917, 15, 61—65)—An account of 
spectroscopic analyses of samples of chromite, some of which con- 
tained cobalt and nickel. A. J. W. 


= 
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Analytical Chemistry. 


Simple and Efficient Gas Absorption Apparatus. H. 
Droop Ricumonp and E. Hemsroven (J. Soc. Chem. Ind., 1917, 
86, 317).—A simple and efficient apparatus for the absorption of 
gases, such as carbon dioxide, can be made by fitting a tube 
13—15 cm. long and about 4 mm. internal diameter, on which six 
to eight bulbs about 12 mm. in diameter have been blown and the 
ends of which are expanded into small funnels of about 12 mm. 
diameter, inside a tube of about 17 mm. internal diameter and 
20 cm. long, the bottom of which is drawn out and sealed to an 
inlet tube of about 3 mm. diameter, bent in the form of a V. In 
this tube are placed 10—15 c.c. of absorbing liquid. The gas enters 
through the inlet tube and bubbles up through the bulb tube, 
passing from bulb to bulb and taking up some of the liquid which 
overflows from the upper funnel, while fresh liquid continually 
runs in to replace that carried up; in these circumstances the con- 
tact between gas and liquid is efficient. The apparatus is simple, 
easily made, easily cleaned, and not at all fragile. H. W 


Modern Views of Acid and Alkaline Reactions and their 
Application to Analysis. I. and II. Niexs Byrrrum (Zertsch. anal. 
Chem., 1917, 56, 13—28, 81—95)—I. The author discusses the 
expression of acid and alkaline reactions in terms of hydrogen-ion 
concentrations, the theory of indicators, and the influence of indi- 
cators on acidimetric estimations. 

II. Deals with indicators and the theory of titration. W. P. S. 


Estimation of Traces of Water in Alcohol. Nussbaum 
(Schweiz. A poth. Zeit., 1917, 55, 99; from J. Pharm. Chim., 1917, 
|vii], 15, 230).—A mixture of equal volumes of absolute alcohol 
and light petroleum is homogeneous when heated slightly, but 
becomes turbid when cooled; the point at which the turbidity 
appears is sharply defined, but ‘is raised by about 16° when the 
alcohol contains 1% of water. The presence of water in alcohol 
may therefore be ascertained, and its quantity estimated, by deter- 
mining the temperature at which the alcohol gives a turbidity 
when mixed with an equal volume of light petroleum. It is neces- 
sary, however, to make preliminary tests with light petroleum and 
quantities of alcohol containing definite amounts of water, as the 
point at which the turbidity is observed depends on the kind of 
light petroleum used. W. P. S. 


Catalytic Hydrogenation of Organic Compounds with Base 
Metals at the Ordinary Temperature. Removal of Halogens 
from Organic Halogen Compounds. C. Kexser (Ber., 1917, 
50, 305—310. Compare A., 1916, ii, 309, 609).—Details are given 
of a method for estimating halogens in organic combination, in 
which the compound is shaken in an atmosphere of hydrogen with 


ii. 216 ABSTRACTS OF CHEMICAL PAPERS. 


nickel prepared by heating basic nickel carbonate in a current of 
hydrogen at 310—320°. The medium is either water or dilute 
alcohol, rendered alkaline. The method appears to have certain 
advantages over a similar one described by Busch (A., 1916, ii, 534), 
in which palladinised calcium carbonate is the catalyst. Several 
analyses are recorded. J.C. W. 


Volumetric Analysis of Hypochlorite Solutions used for 
Sterilising Water. Rapid Analysis of Hydrogen Peroxide. 
A. Bury (J. Pharm, Chim., 1917, [vii], 15, 189—195).—The method 
depends on the reaction between a hypochlorite and hydrogen per- 
oxide according to the equation NaOCl+ H,O,= NaCl +H,0+0,; 
the volume of the oxygen liberated is equal to that of the chlorine 
obtained when the hypochlorite is treated with an acid. The reac- 
tion may also be used for estimating the strength of hydrogen per- 
oxide solutions. To estimate the available chlorine in a hypo 
chlorite solution, 1 c.c. of the latter is placed in a narrow, gradu- 
ated tube, which is closed at the bottom and provided with a bulb 
and tubulure at the top, water is added until the graduated portion 
of the tube is nearly full, and then hydrogen peroxide up to the 
zero mark. The tubulure is closed with a rubber stopper carrying 
a short capillary ; the outer end of this is closed with the finger, the 
tube is inverted, and its contents mixed. When gas ceases to be 
evolved, the finger is moved slightly to allow the liquid to escape 
and equalise the pressure, the tube is placed in its normal position, 
and the volume of the residual liquid noted. The volume of the 
liquid which has escaped is thus found, and this volume is equiva- 
lent to that of the oxygen formed. The tube is graduated so that 
the readings give directly the quantity of active chlorine per litre 
of solution. W. P. S. 


The Analysis of Gases by means of Orsat’s Apparatus, 
replacing Pyrogallol by Hyposulphites. L. Descamps (Bull. 
Assoc. chim. Sucr. Dist., 1916, 34, 34—36).—-Alkaline ago 
can be satisfactorily replaced by a 10% solution of either zinc 
hyposulphite or sodium hyposulphite, the latter being made slightly 
alkaline with sodium hydroxide, for the absorption of oxygen. The 
absorption is rapid and complete after two or three contacts. The 
presence of a little indigotin in the solution of the sodium salt gives 
an indication when the reagent requires renewing. W. G. 


Estimation of Ozone. Davip (Compt. rend., 1917, 164, 
430—431).—A rapid method for the estimation of small quantities 
of ozone in the air or in water. The ozone is made to act on 
a known volume of V/100-ferrous ammonium sulphate solution in 
dilute sulphuric acid, and this is then titrated back with WV /100- 
potassium permanganate solution. It is claimed that by this 
method 0°02 mg. of ozone can be estimated. .The solution of 
ferrous ammonium sulphate at this dilution is not oxidised by air, 
even if a large volume of air is bubbled through it, unless ozone 


is present. W. G. 
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Use of Diphenylamine and Diphenylbenzidine for Colori- 
metric Estimations. L. Smirn (Zeitsch. anal. Chem., 1917, 56, 
28—42).—The coloration obtained with diphenylamine in the 
colorimetric estimation of nitric acid according to Tillmans’ 
method (A., 1911, ii, 151) decreases in intensity when the tube 
containing the mixture is shaken. It is suggested that a volatile 
substance is formed by the oxidation of the diphenylamine and 
that the presence of hydrochloric acid has an influence on the 
formation of this substance. The stability and intensity of the 
coloration are at a maximum at the ordinary temperature. The 
composition of the reagent has an influence on the sensitiveness 
of the test ; for quantities of nitric acid ranging from 0°1 to 3°0 mg. 
of N,O,; per litre the best results are obtained by the use of a 
reagent consisting of 0°04 gram of diphenylamine, 39 c.c. of water, 
and 68 c.c. of concentrated sulphuric acid; for from 1 to 25 mg. 
of N,O, per litre the reagent should consist of 0°08 gram of di- 
phenylamine, 20°5 c.c. of water, and 84 c.c. of sulphuric acid. 
Diphenylbenzidine behaves similarly to diphenylamine towards 
nitric acid, but its sensitiveness is about twice as great. 


W. P. 8S. 


Prevention of Loss of Ammonia in the Estimation of 
Nitrogen by Kjeldahl’s Method. Atice Wotr-JoacnimowiTz 
(Chem. Zeit., 1917, 41, 87).—To prevent loss of ammonia when 
the acid digestion mixture is rendered alkaline previous to distilla- 
tion, the sodium hydroxide is added as a concentrated solution 
which is introduced slowly so that it forms a layer below the acid 
solution. The two layers are mixed after the flask has been 
connected with the condenser and absorption apparatus. 


P. &. 


Estimation of Ammonia and Sulphur Compounds in 
Urine. Ricu. Weiss (Minch. med. Woch., 1916, 63, 1547—1548 ; 
from Chem. Zentr., 1917, i, 127. Compare A., 1916, ii, 163). 
—Malfattis’s method of estimating ammonia in urine is recom- 
mended for use by physicians, and, for this purpose, a simple 
apparatus is described. A test-tube is expanded into a bulb at the 
bottom and etched to indicate 10 c.c. Urine is poured in up to the 
mark. A few drops of phenolphthalein are added, followed by 
NV /10-sodium hydroxide solution until the pink colour is just per- 
manent. The liquid is diluted with distilled water to a second 
mark, 2—3 drops of phenolphthalein are again added, and, subse- 
quently, exactly neutralised formaldehyde solution (40%) until the 
liquid reaches a third mark. The red colour disappears; N/10- 
sodium hydroxide is now added until the colour recurs, each c.c. of 
alkali solution corresponding with 0°0017 gram of ammonia. The 
tube is graduated in tenths of a c.c. above the upper mark, so that 
the volume of alkali can be directly determined. 

Approximate methods for estimating sulphur compounds in 
urine are indicated, and an apparatus is described for the deter- 
mination of pre-formed and total sulphuric acid and of ethyl 
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hydrogen sulphate. Apparatus for the qualitative and quantita- 
tive indentification of indican in urine is depicted. H. W. 


Microchemical Detection of Carbon and Sulphur. FF. 
Emicu (Zeitsch. anal. Chem., 1917, 56, 1—13. Compare A., 1915, 
ii, 646).—For the detection of carbon in a substance, the latter is 
heated in a closed capillary in an atmosphere of oxygen and the 
resulting carbon dioxide is collected in calcium hydroxide solution, 
the end of the capillary being broken under the surface of this 
solution when the combustion is completed. The formation of 
calcium carbonate in the capillary is seen when the latter is 
observed under the microscope. <A distinct reaction can be obtained 
from 0°0004 mg. of glycerol. Sulphur can be detected by heating 
similarly small quantities of substance with nitric acid in a closed 
capillary; the formation of barium sulphate, when the solution is 


treated with barium chloride, is observed under the microscope. 
W. P. S. 


Estimation of Hardness in Water. A.srecur Hern (Of. 
Gesundheitspflege, 1916, 7, 584—604; from Chem, Zentr., 1917, i, 
126).—The literature is reviewed and experiments are described 
which were undertaken with the object of examining the influence 
of different constituents of natural waters on the estimation of 
hardness according to the methods of Clark, Winkler, and Wartha- 
Pfeiffer respectively. It is shown that nitrates, nitrites, and 
ammonia have no influence. Increase in sodium chloride causes 
iow results for hardness by Clark’s method, but has no effect on the 
other processes. Comparatively large amounts of iron compounds 
render Clark’s method useless, the values obtained being far too 
high; Winkler’s process can scarcely be applied, since it yields low 
figures for calcium and magnesium, whilst Wartha-Pfeiffer’s method 
easily gives high results. When comparatively large amounts of 
organic substances are present, Winkler’s method is very inexact ; 
the figures for calcium are too high, for magnesium far too low, so 
that the total hardness is low. Wartha-Pfeiffer’s method is also 
useless, yielding much too high values, particularly in the presence 
of much magnesium. In general, it appears advisable to determine 
the carbonate hardness according to Wartha-Pfeiffer, and to esti- 
mate calcium and magnesium separately according to Winkler. 

The following modified method of calculating the results is pro- 
posed: to determine the hardness in degrees, different factors 
depending on the relative proportions of calcium and magnesium 
are used instead of multiplying the c.c. of potassium oleate solution 
used by the factor 0°75 empirically determined by Winkler. When 
the ratio of the number of c.c. of potassium oleate solution required 
for the calcium to the number required for the magnesium is 3:1 
or over, the volume required for the latter element is multiplied 
by 0°75; when the ratio lies between 3:1 and 2:1, the factor is 
0°6; when under 2:1 it is 0°5. H. W. 


Rapid Method for the Estimation of Magnesium. N. 
Busvotp (Chem. Zeit., 1917, 41, 42).—The following method is 
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suitable for the estimation of magnesium in limestone. From 5 to 
10 grams of the sample are ignited in an electric furnace, cooled, 
dissolved in the least possible quantity of dilute hydrochloric acid 
(1:1), the solution is boiled, an excess of calcium carbonate is added, 
the mixture again boiled, filtered, and the insoluble portion washed. 
The filtrate is treated with 20 c.c. of “6% milk-of-lime,” boiled, 
cooled, filtered, and the precipitate washed with water containing 
calcium hydroxide. The filter and precipitate are now transferred 
to a flask and boiled for five minutes with 300 c.c. of water and 
40 c.c. of NV /1-oxalic acid solution; the hot mixture is filtered and 
the precipitate washed with hot water. The filtrate, which contains 
magnesium oxalate and free oxalic acid, is cooled, and the free 
oxalic acid is titrated with NV /5-sodium hydroxide solution, using 
methyl-red as indicator. Twenty-five c.c. of dilute sulphuric acid 
are now added, the solution is heated at 70°, and the total oxalic 
acid titrated with N/5-potassium permanganate solution. The 
difference between the quantity of total oxalic acid and that of 
free oxalic acid gives the amount combined with the magnesium ; 
1 c.c. of N/5-oxalic acid solution is equivalent to 0°004306 gram of 
magnesium oxide. ‘ W. P. 8. 


Electrometric Titration of Zinc with Ferrocyanide. F. 
RussELL von Bicnowsky (J. Washington Acad. Sci., 1917, 7, 
141—143).—It is found that the #.M/.F. of a platinum electrode 
placed in a solution of- potassium ferrocyanide has a value of 
—0°08 volt; if to such a solution a solution of a zinc salt is slowly 
added, the #.4/.¥. slowly rises in a normal manner until a quantity 
of the zinc solution exactly equivalent to the ferrocyanide has been 
added. When this state is reached, the #.4/.F. suddenly jumps to 
—0°40 volt, and remains approximately constant with further addi- 
tion of zinc. If the process is carried out in the reverse manner, 
that is, the ferrocyanide is run into the zinc solution, the platinum 
electrode may have any /.M.F. between 0°0 and —0°5 volt, depend- 
ing on the previous treatment. The reversible value of the platinum 
electrode of —0°45 volt may be obtained by charging it to 2 volts 
in a zine solution. When this initial 7.1/.F. has been obtained the 
titration cited above may be carried out in the reverse manner, 


the #.M.F. dropping sharply at the end-point to —0°10 volt. 
J. F. 8. 


Estimation of Mercury in Organic Compounds. J. E. 
Mars and O. G. Lye (Analyst, 1917, 42, 84).—When organic 
mercury compounds are heated with calcium oxide, as in the ordin- 
ary lime-combustion method for the estimation of mercury, the 
volatiliséed mercury is frequently contaminated with a tarry or 
crystalline distillate. This may be prevented by the addition of 
calcium sulphate to the contents of the combustion tube. The 
mercury compound should be mixed with about twice its weight 
of calcium sulphate and an excess of calcium oxide; traces of 
mercury vapour remaining in the tube at the end of the combustion 
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may be expelled by a current of carbon monoxide obtained by heat- 
ing a quantity of calcium oxalate which has been placed previously 
at the closed end of the tube. W. P.S. 


Estimation of Small Quantities of Iron and Aluminium. 
Racnar Bere (Chem. Zeit., 1917, 41, 50—52).—The method 
described is particularly intended for the estimation of iron and 
aluminium in foods and organic substances. After the organic 
matter has been destroyed by combustion, preferably by heating 
with sulphuric acid and nitric acid (compare A., 1912, ii, 603), the 
acid solution containing the mineral substances is rendered alkaline 
with ammonia, then just acid with hydrochloric acid, a small quan- 
tity of ammonium acetate is added, the solution boiled, and the 
precipitate collected and washed with hot, very dilute ammonium 
sulphate solution. The precipitate is dissolved in hydrochloric acid, 
again precipitated as described, then dissolved once more in hydro- 
chloric acid, the solution rendered ammoniacal, boiled, and the 
precipitate, consisting of iron and aluminium phosphates and 
silica, is collected, washed, ignited, and weighed. The silica is 
separated by fusion with potassium hydrogen sulphate, collected, 
and weighed ; the solution containing the iron and alumininm phos- 
phates is treated with ammonia, the precipitate obtained col- 
lected and washed, then dissolved in hydrochloric acid, the solution 
is transferred to a stoppered flask, zinc chloride added, the mix- 
ture is rendered alkaline with sodium hydroxide, then slightly acid 
with hydrochloric acid, and potassium iodide is added. The 
mixture is heated at 65° for twenty minutes, and the liberated 
iodine then titrated with V/250-thiosulphate solution. One atom 
of iodine is equivalent to 1 atom of iron. The aluminium is found 


by difference. W. P. S. 


Estimation of Small Quantities of Cobalt. A. D. PoweLL 
(J. Soe. Chem. Ind., 1917, 36, 273—274).—Cobalt may be esti- 
mated by taking advantage of the fact that cobalt ammonium thio- 
cyanate forms an intensely blue solution in amyl alcohol; in the 
presence of iron, the blue colour is masked by the red colour of 
ferric thiocyanate and the solution must be shaken with sodium 
carbonate or hydroxide to destroy the ferric salt, when the blue 
colour of the cobalt salt becomes apparent. 

The author has applied this method to the estimation of cobalt 
in samples of pyrolusite containing 2% or more of iron oxide, and 
finds that the minimum concentration of ammonium thiocyanate 
necessary for complete extraction of cobalt is 25%; with lower con- 
centrations, either the cobalt is not extracted from the aqueous 
solution by the amyl alcohol or, after extraction with the iron, the 
addition of sodium carbonate and consequent reduction in the con- 
centration of the ammonium thiocyanate causes part of the cobalt 
to be re-extracted into the aqueous solution. A further difficulty 
is encountered in clarifying the amyl-alcoholic extracts previous to 
matching the colours; filtration through paper is inadmissable, as 
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the colour is absorbed to a considerable extent and, even after long 
keeping, the extracts always contain sufficient ferric hydroxide in 
suspension to give a green shade. The trouble can be avoided by 
substituting sodium pyrophosphate for the sodium carbonate, except 
in cases in which manganese is present in such amount that the 
precipitate of manganese pyrophosphate renders extraction impos- 
sible. 

The method thus modified has the advantages that the cobalt 
can be directly extracted, since the iron does not react with the 
thiocyanate if about half a gram of sodium pyrophosphate is 
present, and, further, that the extracts have a very uniform colour 
which remains unchanged during many months if the solution is 
kept in contact with a little sodium pyrophosphate. H. W. 


Estimation of Nickel in the Presence of Zinc and Iron. 
S. Roruscuitp (Chem. Zeit., 1917, 41, 29—30).—Nickel cannot 
be deposited electrolytically from an ammoniacal solution with any 
degree of success when zinc or much manganese is present, although 
the process is trustworthy when the solution contains only iron 
and aluminium in addition to the nickel; deposition of nickel 
from a hot solution in the presence of sodium sulphite is untrust- 
worthy in the presence of cobalt. Small quantities of iron are 
precipitated with the nickel when the latter is separated by means 
of dimethylglyoxime, and this contamination with iron is not pre- 
vented by the addition of a relatively large quantity of tartaric 
acid. It is therefore recommended that the nickel be precipitated 
in the usual way with dimethylglyoxime, the precipitate then dis- 
solved in hydrochloric acid, the solution boiled for a few minutes 
with the addition of hydrogen peroxide, treated with an excess of 
ammonia, and the nickel deposited electrolytically from the - 
solution. W. P. 8S. 


Estimation of Chromium in Ferrochrome, Steel, and 
Slags by the Permanganate Method. P. Kocna (Chem. Zeit., 
1917, 41, 64).—About 0°25 gram of the finely divided sample is 
fused for twenty minutes in a porcelain crucible with 4 grams of 
sodium peroxide; when cold, the mass is boiled with water for 
thirty minutes, or until all the excess of peroxide has been decom- 
posed; the mixture is then cooled, the ferric hydroxide is dis- 
solved by the addition of sulphuric acid, excess of standardised 
ferrous sulphate solution is added, and this excess then titrated 
with permanganate solution. The ferrous sulphate solution may 
be standardised against /10-potassium dichromate solution 
(4°9033 grams of the salt per litre), each c.c. of which is equivalent 
to 0°001733 gram of chromium. W. P. 8. 


Estimation of Small Amounts of Sugar in Urine. V. C. 
Myers (Proc. Soc. Exper. Biol. Med., 1916, 18, 178—180; from 
Physiol. Abstr., 1916, 1, 354).—Creatinine, uric acid, and prob- 
ably other interfering substances, are precipitated with picric acid, 
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as suggested by Folin; after that, a technique similar to that 
introduced by Benedict and Lewis for the estimation of sugar in 
the blood is employed. Full details of the method are given. 
Normal urine contains from 0°08—0°2% sugar. G. B. 


Estimation of Sugar. N. Scuoort and (Mes.) A. REGENBOGEN 
(Chem. Weekblad, 1917, 14, 221—229).—A reply to the criticisms 
of Ruoss (A., 1916, ii, 155) on the Fehling process for estimating 
sugars. The authors find that these substances can be satisfac- 
torily estimated by the iodometric method of back-titration. 

A. J. W. 


The Influence of Pentoses in the Estimation of Reducing 
Sugars by means of the New Method of Heating at 63—6 
for Ten Minutes (Mixture of the Cupropotassic Solution and 
the Liquid to be Analysed). H. Penier (Bull. Assoc. chim. 
Sucr, Dist., 1916, 34, 2i1—24).—The pentoses, arabinose and 
xylose, both reduce the alkaline copper tartrate solution under the 
experimental conditions, but it is necessary to prolong the heating 
to forty minutes for the reduction to be complete. Where the 
pentoses are present, it is advisable to follow the method of 
Maquenne (compare A., 1916, ii, 156) and do trial estimations, 
always having the same amount of sucrose present. Another 
portion of the liquid is fermented, the sucrose and reducing sugars 
being destroyed, and the pentoses left are estimated directly. It 
is advisable for each analyst to fix his own conditions and prepare 
his own tables showing the values of differing amounts of each 
sugar in terms of copper or copper oxide under these conditions. 


W. G. 


The Estimation of Reducing Sugars in Sugar-cane 
Molasses and in the Fermented Liquid of these Molasses 
for the Estimation of the Fermented Sugars. H. Peter 
(Bull. Assoc. chim. Suer. Dist., 1916, 34, 24—28. Compare pre- 
ceding abstract)—The author advocates the use of his method of 
estimating reducing sugars, by carrying out the reduction at 
63—65° for ten minutes, claiming that, under these conditions, the 
action of the organic substances present is so diminished as to 
permit of the use of 1 gram of molasses for the direct estimation 
and 5 grams of the molasses after fermentation. W. G. 


Muller's Process for the Destruction of Reducing 
Principles, permitting of the Direct Estimation of Crystal- 
lisable Sugar, specially applicable to the Products of the 
Cane-sugar Industry. Cx. Mutier (Bull. Assoc. chim. Suer. 
Dist., 1916, 34, 28—32).—The method is based on the use of 
Nylander’s reagent (alkaline bismuth tartrate). Fifty c.c. of the 
sugar solution are heated on a water-bath for fifteen minutes with 
5 to 15 cc. of the reagent, according to the amount of reducing 
substances present. The liquid is cooled, 60 c.c. of basic lead 
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acetate solution are added, the whole is made up to 300 c.c., shaken, 
filtered, and polarised in a 300 mm. tube. To 100 c.c. of the liquid 
10 c.c. of 50% acetic acid are added, and the liquid again polarised. 
The liquid can be decolorised if necessary before polarisation. If 
more than 3 grams of reducing substances are present, proportion- 
ately more of Nylander’s reagent must be added. The results 
obtained by this method are in close agreement with those from the 
longer and more complicated methods commonly used. W. G. 


Glutose. H. Petter (Ann. Chim. anal., 1917, 22, 43—47).— 
This carbohydrate is not fermented by yeast, and its quantity in 
molasses may be estimated by fermenting all the other sugars 
present and then taking the reducing power of the solution. One 
hundred grams of the molasses are diluted to 600 c.c., 1°5 c.c. of 
sulphuric acid added, then 50 grams of bottom fermentation 
yeast mixed with water, the whole mixture is diluted to 1 litre, 
and allowed to ferment for seventy-two hours. A portion of the 
solution is then treated with normal lead acetate, excess of lead 
is removed by the addition of sodium carbonate, and the cupric 
reducing power is estimated. The mixture of the Fehling solu- 
tion and the solution under examination is heated at 65° for 
thirty minutes, the cuprous oxide then collected, dried, and 
weighed. The factor 1°008 is used to convert the weight of cuprous 
oxide found into glutose; the latter has about one-half the cupric 
reducing power of invert sugar. Sugar-cane molasses contain from 
2°60 to 5°60% of glutose. W. P. S. 


Qualitative Analysis of Carbohydrate Mixtures. J. M. 
Ko.tuorr (Pharm. Weekblad, 1917, 54, 205—214).—A scheme for 
the detection of sucrose, levulose, dextrose, lactose, dextrins, gums, 
amylum, and cellulose in mixtures of these substances. A. J. W. 


Polarimetric Estimation of Starch in the Presence of other 
Optically Active Substances. C. Baumann and J. GrossFELD 
(Zeitsch. Nahr. Genussm., 1917, 38, 97—103).—The method de- 
scribed is particularly useful for the estimation of starch in products 
which contain starch paste, dextrins, and sugars, and depends on 
the fact that starch, whether raw or heated, is precipitated com- 
pletely by lead tannate when the latter is formed in the starch 
solution. Ten grams of the substance under examination are shaken 
for 15 minutes (or for 1 hour if dextrins are present) in a 100 c.c. 
flask with 75 c.c. of water; 5 c.c. of 10% tannin solution are 
then added, followed by 5 c.c. of basic lead acetate solution, and the 
mixture is diluted with sodium sulphate solution to 100 c.c. After 
filtration, 50 c.c. of the clear filtrate are mixed with 3 c.c. of 25% 
hydrochloric acid and heated for 15 minutes in a boiling water- 
bath, then cooled; 20 c.c. of 25% hydrochloric acid and 5 c.c. 
of sodium phosphotungstate solution (12 grams of sodium phos- 
phate and 20 grams of sodium tungstate per 100 c.c.) are added, 
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the mixture is diluted to 100 c.c., filtered, and polarised in a 
200 mm. tube. Another portion of 5 grams of the sample is heated 
directly with hydrochloric acid (compare Ewers’ method, A., 1908, 
ii, 543) and the solution polarised after the addition of a further 
20 c.c. of hydrochloric acid and clarification with sodium phospho- 
tungstate. The difference between the two polarimeter readings is 
multiplied by 5°444 to obtain the percentage quantity of starch 
present ; this factor is calculated from the average rotatory power of 
various starches, the average being [a],=+183°7°. On account 
of the presence of acetates in the first part of the process, it is neces- 
sary to add 3 c.c. of hydrochloric acid, instead of 2 c.c. as given by 
Ewers, to bring the acidity of the mixture to the required concen- 
tration ; the additional quantity of hydrochloric acid introduced 
after the inversion is for the purpose of insuring the complete pre- 
cipitation of organic bases, alkaloids, etc., which may be present ; 
sodium phosphotungstate fails to effect their entire removal from 
the more dilute hydrochloric acid solution. The error of the method 
does not exceed 0°2% when dealing with substances containing from 
10 to 60% of starch together with large proportions of sucrose, 
dextrose, dextrins, milk, etc. W. P.S. 


Analysis of Aspirin. Maurice Francois (J. Pharm. Chim., 
1917, [vii], 15, 213—-222).—The presence of acetic acid in the 
aspirin (0-acetoxybenzoic acid) molecule may be ascertained by 
treating the substance with an excess of calcium hydroxide, 
separating the insoluble calcium salicylate by filtration, and apply- 
ing the usual tests for acetic acid to the residue obtained on 
evaporating the filtrate; it is necessary to ignite this residue at 
a low temperature in order to destroy remaining traces of salicylate 
before the tests are applied. Aspirin should not give a coloration 
with ferric chloride (absence of free salicylic acid), and should 
volatilise completely when heated. It should melt at 132°; in 
determining the melting point, the bath should be heated at 
about 125° before the capillary containing the substance is intro- 
duced, since aspirin tends to decompose and give a false m. p. 
when heated for some time at a temperature above 100°. To 
estimate the quantity of aspirin present in a sample, the acid and 
saponification numbers should be determined (compare Astruc, A., 
1913, ii, 806). Samples of so-called aspirin examined by the author 
consisted of magnesium sulphate 53%, lactose 39%, and o-acetoxy- 
benzoic acid and salicylic acid 8%. W. P. 8. 


Soluble Filters and Filtering Media. Joxnn M. Wivkie and 
H. 8. Anperson (J. Soc. Chem. Ind., 1917, 36, 272—273).—The 
use of soluble filters is discussed, the term being applied to filters 
in which both the medium and medium support are soluble in 
some arbitrarily selected liquid. For the separation of potash 
soaps from strong alcoholic mother liquors, a filter prepared as 
described below has proved very serviceable. A pear-shaped 
separator of 150—200 c.c. capacity is selected with a well-marked 
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tubular portion between bulb and stopcock. Special potassium 
nitrate crystals are introduced, so as to give a column nearly fill- 
ing the tube, and then 3—5 grams of powdered potassium nitrate 
which has been rubbed down smooth between paper just previous 
to use. The separator is finally tapped on the bench to consolidate 
the filter. The filter is then ready for use, and with alcoholic 
soap solutions no precautions are required other than seeing that 
the added liquor does not unduly disturb the surface of the 
potassium nitrate powder. In place of potassium nitrate, 
ammonium chloride may be used. H. W. 


Estimation of the Alkaloids by Physico-chemical Volu- 
metric Methods. Pavut Duroir and Meyer Lévy (J. Chim. phys., 
1916, 14, 353—360).—The application of electrical conductivity 
measurements is recommended as furnishing a satisfactory method 
for the estimation of alkaloids. The method may be applied in 
several forms, according to whether the free alkaloid is neutralised 
by addition of an acid, or is displaced from its salts by the addi- 
tion of a strong base, or is precipitated by the addition of one or 
other of the characteristic alkaloid reagents. 

The first method is not of any real practical importance, but 
the second has been found to give quite satisfactory results with 
a number of alkaloids. Of the various specific alkaloid reagents 
which have been examined in connexion with the third method, 
the best results were obtained with silicotungstic acid. This acid 
is quite stable, and its conductivity remains constant even in very 
dilute solution. In applying the conductivity method with the 
use of silicotungstic acid to the estimation of alkaloids, the method 
followed is to add sodium acetate to the solution of the alkaloid 
salt, the concentration of which should be of the order V/100 to 
N/1000, the conductivity of the solution being then measured. 
Successive quantities of WV/2- to N/20-solution of silicotungstic 
acid are then added, and the conductivity measured after each 
addition. The quantity of sodium acetate added should be such 
as to make its molar concentration from two to three times that of 
the alkaloid. The conductivity data when plotted give two 
intersecting curves, the point of intersection corresponding with the 
complete precipitation of the alkaloid. In most cases this is 
attained when the ratio of alkaloid to silicotungstic acid is as 
4:1. H. M. D. 


Colorimetric Estimation of Creatinine. L. Grrer (Zeitsch. 
Nahr, Genussm., 1917, 38, 35—38).—The modification of the picric 
acid method described by Baur and Triimpler (A., 1914, ii, 595) 
yields about 33% more total creatinine than is found by the older 
method given by Baur and Barschall, and this difference in the 
quantities of creatinine found by the two methods does not there- 
fore indicate that the quality or method of preparation of standard 
meat extracts have altered. W. P. S. 
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Identification of Opium with the Aid of Meconine and 
Meconic Acid. 0. Tunmann (Apoth. Zeit., 1916, 31, 499—500; 
503—504; from Chem. Zentr., 1917, i, 131—132).—Zine chloro- 
iodide is a suitable reagent for the microchemical detection of 
opium in broken pieces and dust; when the preparation is gently 
warmed with the reagent, the polygonal epidermal cells of the 
poppy capsule are well defined, the secondary membranes being 
coloured violet-blue, the primary deep yellow. 

The meconic acid content of opium may fall as low as 1°5%. 
In using Autenreith’s method of testing for meconic acid, it is 
necessary to filter the solution of magnesium meconate at the boil- 
ing point. In addition, it is frequently advisable to decolorise 
the aqueous solution of the residue obtained from the alcoholic 
extracts by means of benzene previous to boiling with magnesium 
carbonate. The maximum meconin content in opium in seven 
cases investigated was 0°112%. Little reliance can be placed on 
the sulphuric acid test for meconin. 

The copper, silver, ferrous, and pyridine salts of meconic acid 
are suitable for its microchemical detection. The copper salt 
forms 3—5—10 » long, pale yellow, intermingled needles and rods 
with occasional nodules. Limit of sensitiveness, 40—5Oyg. In 
spite of their smallness, the crystals shine brightly between crossed 
Nicols. The silver salt appears under the microscope as yellow, 
occasionally almost black, needles (diameter, 15—25 4) grouped in 
clusters, less frequently as colourless crystals, of length up to 20 p. 
In polarised light, the smaller nodules show a dark cross, the 
larger groups appear grey and greyish-brown. Extinction in the 
single crystals is parallel to the long axis. The limit of sensitive- 
ness is 5ug. The ferrous salt is prepared by adding a grain of 
dehydrated ferrous sulphate to a drop of meconic acid; the mix- 
ture is warmed until a pale red solution is formed. After five to 
ten minutes, the formation of reddish-brown nodules and single 
crystals is observed, the latter gradually forming aggregates. All 
the crystals glow red in polarised light and show strong _pleo- 
chroism. Limit of sensitiveness, 15—20yg. The pyridine salt 
forms long, fine, colourless, single, prismatic needles, occasionally 
grouped in sheaves; the mean length of the needles is 60—120 
and mean breadth 2°3 ». Between crossed Nicols they appear pale 
grey. Limit of sensitiveness, 50g. Lastly, the reactions with 
zine chloroiodide, potassium bismuth iodide, and potassium iodide— 
iodine can be used. The former yields a yellow, amorphous pre- 
cipitate, whilst the other reagents give yellow or yellowish-brown 
nodules and sun-like crystal aggregates which, with the last-named 
reagent, attain a diameter of 300—400 un. H. W. 


Estimation of Antipyrine. Maurice Francois (J. Pharm. 
Chim., 1917, [vii], 15, 97—105).—A volumetric process described 
by Bougault (A., 1899, ii, 193) for the estimation of antipyrine 
depends on the titration of the substance in alcoholic solution with 
iodine solution in the presence of mercuric chloride; this method 
is trustworthy provided that the iodine solution is standardised 
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against pure antipyrine at the time it is used. Bougault has also 
stated (A., 1900, i, 312) that the weight of the precipitate of iodo- 
antipyrine (which is formed when antipyrine in dilute sodium 
acetate solution is treated with iodine solution) is an approximate 
measure of the quantity of antipyrine present, but does not claim 
that the reaction is quantitative. The author finds that this 
gravimetric method is untrustworthy, although it has been adopted 


by the French Codex in preference to the volumetric method. 
W. P. S. 


Biochemistry of Tobacco. I. Critical Examination of 
the Methods of Estimating Nitrogenous Substances in 
Tobacco Leaves. G. Paris (Staz. sperym. agrar. ital., 1916, 49, 
405—424; from Chem. Zentr., 1916, ii, 1079—1080).—An exam- 
ination of the most important methods given in the literature has 
shown that the ammonia-nitrogen is not completely precipitated 
by phosphotungstic acid in sulphuric acid solution, but is partly 
contained in the amino-nitrogen estimated by difference. Simi- 
larly, the general methods of estimating amino- and protein-nitrogen 
yield inexact results. The volumetric estimation of nicotine is 
accurate if certain precautions are taken. The following methods 
are proposed: Water, total nitrogen, and nicotine are estimated in 
the tobacco itself, total nitrogen, protein nitrogen, nicotine nitro- 
gen, ammonia nitrogen, nitric acid nitrogen, and amino-nitrogen 
in the aqueous extracts. The latter are obtained by agitation for 
six hours with water at 30—35°. Total nitrogen is estimated 
according to Kjeldahl, nicotine by Bertrand and Javillier’s method 
(by precipitation as silicotungstate and weighing the silica and 
tungsten oxide after igniton, etc.), soluble protein-nitrogen accord- 
ing to Stiitzer, ammonia-nitrogen by distillation under diminished 
pressure, nitric acid nitrogen by Schlesing-Wagner’s method. For 
the estimation of amino-nitrogen, the protein nitrogen in the 
extract is removed by basic lead acetate, the filtrate freed from 
lead by sulphuric acid, and the bases precipitated by phosphotung- 
stic acid (10%), care being taken to avoid any excess. A portion 
of the filtrate is freéd from sulphuric and phosphotungstic acids by 
means of baryta; the solution is made up to a definite volume and 
filtered ; after removal of excess of baryta with carbon dioxide the 
filtrate is concentrated to 50—60 c.c. at a low temperature, care 
being taken to maintain neutrality by periodical addition of very 
dilute nitric acid. The solution is finally precipitated by freshly 
prepared, clear mercuric nitrate solution, an excess of the reagent 
being avoided. The precipitate is filtered, decomposed with sul- 
phuric acid according to Kjeldahl, and the nitrogen estimated. 
The filtrate from the mercury precipitate contains traces of aspara- 
gine and other amides and aspartic acid which have escaped precipi- 
tation. It can be made alkaline and the liberated ammonia 
distilled under diminished pressure. ; H. W. 


Detection of Albumin in Urine. Avrrecat (Pharm. Zeit., 
1917, 62, 38).—Ten c.c. of saturated sodium chloride solution, 
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acidified previously with a few drops of concentrated nitric acid, 
are placed in a test-tube, and the urine to be tested is poured on 
the surface of this solution; if albumin is present, a turbid ring 
forms at the junction of the two liquids. The test will detect the 
presence of as little as 0°01 gram of albumin per litre of- urine. 
W. P. 8. 


The Detec‘ion of Blood, especially by means of Malachite- 
, and a New Test with Rhodamine. E. Fuip (Biochem. 
Zeitsch., 1917, 79, 241—256).—The author gives a review of the 
various methods for detecting blood (in feces, etc.) by means of 
guaiacum tincture, reduced solutions of malachite-green, phenol- 
phthalein, etc. He finds as specially sensitive a reagent made from 
rhodamine B extra, prepared by dissolving 0°2 gram of the dye 
in 50 c.c. alcohol, adding 5 grams of zine dust and 4 c.c. of 10% 
sodium hydroxide to the boiling alcoholic solution. Such a solu- 
tion, on the addition of 3% hydrogen peroxide, gives a coloration 
with blood in a dilution of 1 in 10,000,000, and is much more 
sensitive than a solution produced by the reduction of malachite 
green. S. B. 8. 


Electrometric Method of Titration, and its Application 
to the Examination of Gastric Juices. Leonor MICHAELIs 
(Biochem, Zeitsch., 1917, 79, 1—34).—For the purposes of titra- 
tion, a special form of electrode is figured and described. It 
consists essentially of a tube ending in a glass bell, into the side 
of which is fused another tube containing mercury having a 
platinum wire fused into the lower end, which just dips under the 
liquid to be titrated. Into the former tube hydrogen is passed. 
Connexion is made between the liquid to be titrated and the other 
half-cell through an inverted test-tube containing a gel of satur- 
ated potassium chloride solution with 3% agar. This is connected 
with a saturated solution of potassium chloride, which in its turn 
is connected with the calomel half-electrode. A large number of 
curves are given representing the changes in the {[H*| concentra- 
tion when solutions of various acids and mixtures of acids are 
titrated with V/10-sodium hydroxide. Similar curves are given to 
show corresponding changes when gastric juices are titrated, and 
the results are correlated with the changes in colours of indicators 
and the reaction of gastric juices towards Giinzberg’s reagent. As 
a result of the experiments, the author recommends the following 
methods of analysis of gastric juices: I. For exact analysis, (a). 
For estimation of free hydrochloric acid, the electrometric measure- 
ment of [H'] in the juice. (0) For estimation: of bound hydro- 
chloric acid, either chemical methods or electrometric titration to 
the point p,=6°5. II. For approximate clinical methods, the 
following three titrations: (a) to the salmon-pink tint with 
dimethylaminoazobenzene; (+) to the citron-yellow colour of the 
same indicator; (¢) to the change in phenolphthalein._ S. B. S. 


' Re Tor" Sor "=o FT 


le oil 


a a ee a ee 


ii, 229 


General and Physical Chemistry. 


Refractometry of Solutions. Lwvorrcia M. Bianc (Ann. Soc. 
Quim. Argentina, 1916, 4, 294—314).—The index of refraction of 
solutions of the chlorides, sulphates, and nitrates of ferric iron, 
chromium, cobalt, nickel, and manganese increases regularly with 
the concentration. . J. 


Phototropic Phenomena of the Sulphates of Strontium, 
Calcium, and Barium. Jost Ropricuez Moure.o (Anal. Fis. 
Quim., 1917, 15, 74—93).—An account of the influence of varying 
proportions of manganese and bismuth on the phototropic and 
phosphorescent properties of the sulphates of the alkaline-earth 
metals. A. J. W. 


Triboluminescence. A. Imnor (Physikal. Zeitsch., 1917, 18, 
78—91).—The phenomenon of triboluminescence has been examined 
in experiments with a large number of substances, the object in 
view being to ascertain the influence of the size of the crystals, of 
temperature, and water of crystallisation, and also of the chemical 
relations. 

For a particular triboluminescent substance, the emission of light 
can only be observed if the size of the crystals exceeds a certain 
limiting value. This varies from 0°002 to 4 mm., according to the 
nature of the substance, the limiting size decreasing with increase 
in the intensity of the triboluminescent emission. This intensity 
decreases for the most part with rise of temperature, but some 
observations at —80° indicate that there is a maximum on the 
intensity-temperature curve for certain substances between this 
and the ordinary temperature. The influence of temperature varies 
considerably with the nature of the substance. Triboluminescence 
is still exhibited by phosphorescent substances when the tempera- 
ture has been raised sufficiently high to inhibit the phosphorescent 
emission. 

In addition to eighty-seven inorganic substances, 25% of which 
were found to be triboluminescent, the effect was also investigated 
in a number of minerals and amorphous substances. The results 
seem to show that triboluminescence is not shown by the elements. 
Amongst compounds, chemically related substances behave simi- 
larly in regard to the phenomenon. When the various crystalline 
hydrates of a particular substance are compared, it is found that 
the behaviour depends on the water content. For the most part, 
the highest hydrate shows triboluminescence, whereas lower 
hydrates are inactive, but there are exceptions to this rule. 

The spectral character of the triboluminescent radiation has been 
examined in a large number of cases. The emitted light is blue 
in the case of about 50% of the substances examined and yellow or 
orange for about 25%. The colour varies to some extent with the 
temperature, the wave-length sometimes increasing and sometimes 
decreasing as the temperature rises. H. M. D. 
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Effect of Various Substances on the Photochemical 
Oxidation of Solutions of Sodium Sulphite. J. Howarp 
Matuews and (Miss) Mary Etvira Werks (/. Amer. Chem. Soc., 
1917, 39, 635—646).—The influence of a number of substances on 
the photochemical oxidation of 0°2N-solutions of sodium sulphite 
at 26° by, ultra-violet light has been carefully examined. The reac- 
tions took place in quartz flasks, which were placed in a thermostat 
at fixed distances from the mercury lamp and constantly fed with 
air and stirred. A control reaction was carried out alongside the 
reaction under investigation. It is shown that copper sulphate has 
no appreciable effect on the velocity, pyridine strongly inhibits the 
reaction ; methyl acetate and ethyl acetate also inhibit the reaction, 
but to a much smaller extent. Benzaldehyde, quinol, phenol, 
quinine sulphate, sucrose, and glycerol all inhibit the reaction, 
whilst carbamide has practically no effect whatever. The action of 
quinol decreases as the action proceeds, probably due to the decom- 
position of it by the light. Curves of the whule of the reactions 


with those of the accompanying controls are given in the paper. 
J. F. S. 


A Comparison of Radium Standard Solutions (continued). 
J. Moran (T7'rans. Roy. Soc., Canada, 1916, [iii], 10, 77—84. Com- 
pare A., 1915, ii, 726)—The deterioration of the standards with 
repeated use is now ascribed to faulty experimentation, and the 


regeneration of deteriorated standards by addition to hydrochloric 
acid to the unsuspected presence of radium in the acid. In a new 
set of determinations, in which attention was paid to sources of 
error, no deterioration of the standards with use occurred. The 
Rutherford—Boltwood standards were found, in terms of the Wash- 


ington standard, to be 96°4% for the weak and 97°3% for the strong. 
F. 8. 


Attempt to Separate the Isotopic Forms of Lead by 
Fractional Crystallisation. Turopore W. Ruicnarps and 
Norris F. Haut (J. Amer. Chem. Soc., 1917, 39, 531—541).—-Lead 
from Australian carnotite, containing 1 part of ordinary lead, 
3 parts of radium-G, and a trace of radium-B, has been fractionally 
crystallised more than one thousand times as nitrate. The end frac- 
tions, least soluble and most soluble, were then purified and used for 
the determiration of the atomic weight of the metal by means of the 
ratio PbCl,:Ag. The following values were obtained: Pb (least 
soluble fraction) =206°422; Pb (most soluble fraction) =206°409. 
These values, it will be seen, agree to within 6 parts per 100,000, 
an amount which is inside the limits of experimental error. The 
B-ray activity of both end-fractions was also determined, and the 
values obtained agreed to within the experimental error of 1%. 
These observations indicate that the nitrates of radium-D and lead 
on the one hand and radium-B and lead on the other could 
scarcely be separated, if at all, by less than 100,000 crystallisations. 
Hence it may be inferred that the molecular solubilities of the 
nitrates are probably essentially identical. The outcome of the 
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experiments gives strong experimental evidence in support of the 
hypothesis that isotopes are really inseparable by any such process 
as crystallisation. J. F. 8. 


The Explosive Potential in Carbonic Anhydride at High 
Pressures. Cu. Eve. Guye and C. Sranescu (Compt. rend., 1917, 
164, 602—605).—The authors deduce the expression V =F(m .d) 
for the value of the explosive potential in terms of m, the number 
of molecules in unit volume of the gas, and d the distance between 
the plates between which the discharge vibrates. This formula is 
verified for carbon dioxide at the ordinary temperature, with pres- 
sures varying between five and forty-five atmospheres and for dis- 
tances between 0°34 mm. and 2°24 mm. The _ expression 
V=F(m.d) thus applies to a gas compressed within limits much 
wider than those allowed by the Mariotte-Gay Lussac law. 

W. G. 


Disruptive Discharge in Compressed Gases. Cu. Eva. 
Guve and C. Sranescu (Arch. Sci. phys. nat., 1917, 48, 131—160). 
—A fuller account of work already published (compare preceding 
abstract). W. G. 


Ion Adsorption Potentials. Emm Baur and 8S. Kroymann 
(Zeitsch. physikal. Chem., 1917, 92, 81—97).—-In a previous paper 
(Zeitsch. Elektrochem., 1913, 19, 590) measurements were recorded 


of potential differences at the surface of contact of aqueous and non- 
aqueous solutions, which were attributed to the adsorption of ions 
at the surface. Further measurements have now been made of the 
E£.M.F. of cells in which two equally concentrated aqueous solutions 
of an electrolyte are separated by a non-aqueous liquid layer, a 
second electrolyte being added to one of the aqueous solutions. The 
cells examined were arranged according to the scheme: 
N.E.|0°01NKCI1| A |B+0°01VKCI|V.Z., 
in which V .# represents the normal electrode, A amyl alcohol 
which was chiefly used as the non-aqueous liquid, and B the foreign 
electrolyte, which consisted of sodium or potassium picrate or 
strychnine sulphate or chloride. 

In consequence of diffusion, the 7.M.F. of such cells changes with 
time, and this effect, as well as the influence of the concentration 
of the added picrate or strychnine salt, has been examined in detail. 
The general behaviour of cells of this type is quite consistent with 
the view that the contact potentials are due to the adsorption of 
picrate or strychnine ions. In particular, it is found that the 
relation between the #.M.F. and the concentration of the adsorbed 
ions in the solution is in agreement with the requirements of the 


adsorption formula. H. M. D. 


Standard Cells and the Nernst Heat Theorem. F. M. 
Serpert, G. A. Hurert, and H. 8S. Taytor (J. Amer. Chem. Soc., 
1917, 39, 38—52).—The authors have determined the specific heats 
of CdSO,,8/3H,O and CdCl,,5/2H,O over the temperature range 
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87° abs. to 274° abs., with the object of completing the data neces- 
sary for testing the Nernst heat theorem on the two standard cells, 
Cd(amalgam) |CdS0O,,8/3H,0,Hg,SO,|Hg and Cd(amalgam)| 
CdCi,,5/2H,O,Hg,Cl,|Hg. The apparatus employed in the deter- 
minations and the method adopted were essentially the same as 
those of Nernst and Schwers (A., 1914, ii, 336). The experimentally 
determined values are expressed as functions of the temperature, 
the function being obtained with the aid of the Nernst—Linnemann 
specific heat equation. The values have been utilised along with 
other data obtained from the literature to investigate the thermo- 
dynamic relationships of the above-mentioned cells. Satisfactory 
agreement has been obtained between the calculated and the 
observed values with the assumption of Nernst for condensed 
systems and the consequent deduction that the integration constant 
in the thermodynamic equation is equal to zero. J. F. 8. 


Electromotive Force Developed in Cells containing Non- 
-aqueous Liquids. J. M. Neison and W. V. Evans (J. Amer. 
Chem. Soc., 1917, 39, 82—83).—An account is given of some pre- 
liminary experiments which tend to show that the solution of a 
metal in acid is first preceded by the formation of an additive 
compound similar to the Grignard compounds. It is shown that 
the addition of magnesium ethyl bromide lowers the electrical 
resistance of ethyl ether and ethyl ether—benzene mixtures from 
1x10? ohms to 9x10? ohms. The #.M.F. of cells of the type 
Mg |ether+C,H;Br+C,H,;MgBr|Pt varies between 0°5 and 1°5 
volts, whereas cells Mg|jethyl ether+C,H,Br|Pt could not be 
shown to possess any #.M.F. when first formed, but after keeping 
for some time an #.M.F. was set up due to the formation of the 
Grignard compound. Similar experiments were conducted with 
zine and aluminium electrodes in place of magnesium, and instead 
of adding the Grignard compound a trace of iodine was added. 
Under these conditions each of these metals behaved exactly like 
magnesium. J. F. S. 


The Absence of Thermal Hysteresis in the Copper- 
Constantan Thermo-element between 30° and 100°. ‘1. W. 
Ricwarps and H. W. Ricurter (J. Amer. Chem. Soc., 1917, 39, 
231—-235).—It has been found that a highly sensitive copper—con- 
stantan multiple thermo-element shows no appreciable thermal 
hysteresis when subjected to rapid changes of temperature between 
30° and 100°. The instrument is accordingly well adapted for 
certain types of accurate thermometric work. H. M. D. 


The Application of the Theory of Allotropy to Electro- 
motive Equilibria. III. Consideration of the Solubility 
of Metal and Electrons. <A. Smirs and A. H. W. Aren 
(Zeitsch. physikal. Chem., 1917, 92, 1—34. Compare A., 1916, 
ii, 77).—An account of the authors’ views which have been for the 


most part published previously elsewhere (A., 1916, ii, 410, 597). 
H. M. D. 
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Applicability of the Ferro-Ferricyanide Electrode to the 
Measurement of the Activities of Electrolytes in Concen- 
trated Solutions. G. A. Linnarr (J. Amer. Chem. Soc., 1917, 
39, 615—621).—A number of 7.M.F. measurements of the ferro- 
ferricyanide electrode containing various concentrations of the two 
salts and various concentrations of potassium chloride (Linhart, this 
vol., ii, 13) against calomel electrodes have been made at 25°. It 
is shown that for given concentrations of potassium chloride the 
activities of the potassium ferro- and ferri-cyanides are propor- 
tional to their total concentrations. Concordant ZF, values are 
obtained by substituting the experimental values and those of Lewis 
and Sargeant (A., 1909, ii, 369) in the equation: 

By, = Ey ~ 0-05914 log {(K Fe[ON)],)/(K,Fe[CN],)(K*)(C1’)}, 

for concentrations of potassium chloride between 0°2N and satura- 
tion, provided the approximately correct activity product of 
potassium and chloride ions is used. It is pointed out that since 
the Zy values are fairly concordant for a definite range of concen- 
tration of electrolyte, the ferro-ferricyanide electrode can be used 
as a reference electrode for measuring activity products of many 
electrolytes. In addition to the measurements of activity products 
of simple ions, further work is contemplated on multivalent ions. 


J. F. 8S. 


Adsorption and [Ionisation Equilibria. A. Rerycnirr 


(Kolloid Zeitsch., 1917, 20, 81—83).—The Storch formula express- 
ing the relation between the degree of ionisation of a strong elec- 
trolyte and the concentration of the solution is of the same type 
as the adsorption formula. It is suggested that this formal 
analogy may be an expression of the existence of some relation 
between the ionisation process and the adsorption of the ions and 


the non-ionised molecules of the electrolyte by the solvent. 
H. M. D. 


Correlation of Ionisation and Structure in Unsaturated 
Acids. C. G. Dsrick and Otiver Kamm (J. Amer. Chem. Soc., 
1917, 39, 388—398).—The equivalent conductivities and ionisation 
constants of eight monocarboxylic naphthalene derivatives have 
been determined at 25° and the following values obtained: 
B-Naphthoiec acid, K, = 6°81 x 10-5; A?-dihydro-8-naphthoic acid (m. p. 
118°5°), K,=2°91x 10-5; A®dihydro-8-naphtheic acid(m. p. 161°), 
K,=2°54x 1075; A®%dihydro-8-naphthoic acid (m. p. 101°2°), K,= 
570x 10-5; ac-tetrahydro-B-naphthoic acid (m. p. 96°), KAa= 
2-45 x 10-5; Al. dihydro-a-naphthoic acid (m. p. 121°5°), K, = 7°89 x 10-5; 
A’ dihydro-a-naphthoic acid (m. p. 86°), K,=11'44x10-5; and 
ac-tetrahydro-a-naphthoic acid (m. p. 85°), K,=440x10-5 The 
place influence for a double bond in the A* position in respect 
to the carboxyl group has been shown to be a constant for the 
cyclic acids, Attention is directed to the dangers of drawing con- 
clusions from the ionisation constants of unsaturated fatty acids 
where cis-trans-isomerism, due to the double bond, is possible. The 
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place influence for a A! double bond has been shown to vary with 
the degree of conjugation, and it is suggested that a quantitative 
interpretation of Thiele’s partial valency theory may be develop 
from this point of view. J. F. 8. 


Abnormal Electrolytic Dissociation. A. N. Sacnanov 
(J. Physical Chem., 1917, 21, 169—189).—The influence of concen- 
tration on the electrical conductivity of silver nitrate dissolved in 
liquids of varying dielectric capacity is discussed in reference to 
data previously published (A., 1915, ii, 729, 730). These data lead 
to the conclusion that the molecular conductivity, after correction 
for viscosity, shows a minimum at a certain concentration in all 
solvents. This concentration is largely determined by the dielectric 
capacity of the solvent, and increases with the magnitude of the 
dielectric constant. In proceeding from very dilute solutions, the 
molecular conductivity decreases at first with increasing concentra- 
tion, reaches the minimum referred to above, and then increases as 
the concentration is further increased. This part of the conduc- 
tivity-concentration curve corresponds with the so-called abnormal 
ionisation, which is attributed to the polymerisation of the electro- 
lyte and the ionisation of the complex molecules. 

Measurements of the #.M.F. of concentration cells with silver 
nitrate as the dissolved electrolyte and pyridine as solvent also 
afford support for the view that the degree of ionisation passes 
through a minimum value at a particular concentration. 

Transport number measurements made with silver nitrate in 
various solvents show that the influence of the solvent on the value 
of the transport ratio diminishes with falling concentration, and 
in dilute solution the transport numbers are almost independent 
of the nature of the solvent. H. M. D. 


Water Correction in Conductivity Determinations. James 
Kenpvatu (J. Amer. Chem. Soc., 1917, 39, 7—24).—A theoretical 
paper in which the significance of the water correction in electrical 
conductivity determinations at very high dilutions, and the previous 
work on this subject are discussed. The method of deducing 
the exact “solvent correction,’ on the assumption that the water 
employed is in equilibrium with atmospheric carbon dioxide, has 
been worked out. It is shown that in the case of strong acids no 
correction is to be applied to the observed values throughout the 
ordinary range of dilutions. With acids weaker than acetic acid 
the correction to be applied becomes appreciable at very high dilu- 
tions. The correction in the case of exceedingly weak acids, for 
example, phenol, is considerable at all dilutions. In the case of bases 
the correction necessary is large and positive. In the case of salts of 
strong acids substantially accurate values are obtained by the 
Kohlrausch method—direct subtraction of the water conductivity. 
The ideal correction is slightly less than this, but only within the 
limits of experimental error. In the case of salts of weak acids, 
the true results lie between the uncorrected values and the water 
corrected values. The exact correction necessary varies with the 
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concentration of the solution and the strength of the constituent 
acid. Hydrogen carbonates alone require no correction. The 
accepted values for 4a (as given by Kohlrausch) are, in the case of 
neutral salts, practically unaffected by the application of a carbonic 
acid correction to the conductivity data from which they are 
derived. Whether these salts follow the simple dilution law at 
exeedingly high dilutions is a point which cannot be satisfactorily 
established from the existing measurements. The confirmation of 
the figures of Kohlrausch, however, indicates that the equation of 
Kraus and Bray is applicable to neutral salts in very dilute 
aqueous solutions. The values of Aw derived by Kohlrausch for 
salts of weak acids are decidedly too low—in the case of sodium 
fluoride by almost 1%. J. F. 8. 


The Measurement of Electrolytic Conductivity. II. The 
Telephone Receiver as an Indicating Instrument for Use 
with the Alternating Current Bridge. Epwarp W. Wasz- 
BURN and Karr Parker (J. Amer. Chem. Soc., 1917, 39, 235—245). 
—It has been found that a properly constructed telephone receiver 
is greatly superior for determining the setting in an alternating 
current bridge to all other instruments which have been proposed 
for the purpose. In most cases the degree of precision attainable 
in the measurement is finally controlled and limited by the tem- 
perature fluctuation of the thermostat. It is calculated that a 
precision of one part in 10 millions may be attained by a telephone 
receiver with an audibility current no smaller than 10-9 ampere, 
which degree of sensitivity is obtainable with telephones of a 
moderate price. 

The tuning of a telephone receiver to the frequency of the 
current employed by mechanical, electrical, and acoustical methods 
is discussed, together with the variation of the sensitivity with the 
frequency and the determination of the audibility —, ‘ 


New Form of Conductivity Cell for Electro-titration. 
Harotp E. Rossins (J. Amer. Chem. Soc., 1917, 39, 646—648).— 
A conductivity cell is described, which allows of easy access for the 
burette tip, and affords a means of mixing the two liquids. The 
electrodes are protected in a tube which is open at the top to 
admit the burette. The cell is connected at the bottom by means 
of a double right-angle bend with a bulb which has a slightly larger 
capacity than the cell itself. This is used for mixing, the whole of 
the liquid being drawn up into the bulb and mixed by passing 
few bubbles of air through it. J. F. 8. 


Direct Reading Ionometer. F. E. Barrext (J. Amer. Chem. 
Soe., 1917, 89, 630—633).—A potentiometer is described which, 
used in conjunction with a calomel electrode, enables direct read- 
ings of the hydrogen ion concentrations of solutions to be made 
between the limits 1 x 10-°—1 x 10-14, that is, for solutions varying 


in acidity from that of a normal acid to that of a a . 
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Electrical Endosmose. I. T. R. Brices (J. Physical Chem., 
1917, 21, 198—237).—Previous observations relative to the 
phenomenon of electrical endosmose are discussed with reference 
to the electroosmotic behaviour of solutions, and the various 
theories which have been advanced to account for electrical 
endosmose are subjected to a critical analysis. 

In the author’s opinion the most satisfactory working hypothesis 
is that advanced by Freundlich (Kapillarchemie, 1909, 245) and 
Bancroft (A., 1912, ii, 623), according to which the sign of the 
charge on a diaphragm depends on the relative adsorption of 
cations and anions, being positive if the cations are adsorbed to a 
greater extent than the anions, and negative if the reverse is the 
case. The development of this hypothesis leads to the conclusion 
that any change in the character of the adsorption will exert an 
influence on the electro-osmotic behaviour. The direction of electro- 
endosmotic flow indicates the sign of the charge on the diaphragm, 
and the rate of flow is proportional to the intensity of the charge 
if the potential gradient through the diaphragm is constant. 
Furthermore, it is held that the electrical endosmose furnishes a 
measure of the tendency of a solid to form an electrical suspension 
in a given liquid. It bears no relation, however, to the tendency 
of the solid to form non-electrical suspensions, such as are produced 
by the adsorption of solvent, solute, or neutral colloid. H. M. D. 


Two Rules on the Connexion between some Physical 
Properties of Homologous Series of Organic Compounds. 
W. Herz (Chem. Zeit., 1917, 41, 183).—The product of the co- 
efficient of expansion and the boiling point in absolute degrees is 
approximately a constant for the members of a given homologous 
series and does not vary much for the different series. The following 
mean values have been calculated for various series. Primary 
aliphatic alcohols, 0°0383; aliphatic monocarboxylic acids, 0°0446 ; 
aliphatic ketones, 0°0468 ; aliphatic ethers, 0°0487 ; aliphatic esters, 
0°047; aliphatic iso-hydrocarbons, 0°0493; alkyl iodides, 0°0411; 
and aromatic hydrocarbons, 0°0421. The product of the specific 
heat at 20°, multiplied by the density at the same temperature, is 
approximately a constant for a given series, but varies 
considerably from series to series; thus for the following 
series the mean values are: aliphatic primary alcohols, 0°468; 
aliphatic hydrocarbons, 0°364; and aliphatic monocarboxylic acids, 
0°557. It is noted that the specific heat continuously decreases as 
the series is ascended in the case of the alcohols and hydrocarbons, 
but in the case of the acids it alternately rises and falls. J. F. 8. 


The Le Chatelier-Brain Principle. Lorp Rayteicn (T., 
1917, 111, 250—252).—In agreement with Ehrenfest (Zeitsch. 
physikal. Chem., 1911, 77, 2), the author considers that the prin- 
ciple is entirely ambiguous in its ordinary formulation, and that 
it is necessary to discriminate between the various parameters by 
which the condition of a system may be defined before the principle 
can be applied to yield definite results. H. M. D. 
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Determination of the Critical Temperatures and 
Pressures of Alkylamines and Alkyl Chlorides. A. 
BertHouD (J. Chim. Phys., 1917, 15, 3—29).—Using a modifica- 
tion of Pellaton’s method (compare A., 1916, ii, 245) by means of 
which the critical temperature and pressure could be determined 
in one operation, the author has determined the values of these 
constants for five alkylamines and two alkyl chlorides. The results 
obtained and the values calculated for the constants a and 6 in 
van der Waals’s equation are: 


te. x(atmos.).  105.a. 10.0. 


Methylamine 156-9° 73-6 1421 2675 
Ethylamine......... 183-2 55-54 2113 3754 
Propylamine 223-8 46-76 2988 4865 
Dimethylamine ... 164-58 52-40 2069 3826 
Diethylamine 223-3 36-58 3816 6216 
Ethyl chloride ... 187-2 51-72 2318 4074 
Propy] chloride ... 230-05 45-18 3170 5098 


These values are, in general, considerably different from those 
obtained by Vincent and Chappuis (compare A., 1886, 963), and 
with these new values the anomalies, which have been shown to 
exist, for the amines, in several relations in which the critical con- 
stants enter, disappear. (Compare van Laar, A., 1916, ii, 386). 

In an appendix the author considers the relationship between 
the constant a and the molecular weight in an homologous series, 
and shows, by reference to several series of compounds, that this 
ratio may, in certain cases, reveal polymerisation at the critical 
point. Various data are quoted which seem to indicate that 
ammonia is polymerised in the liquid state and at the critical point. 
He suggests that the fact that the nitriles satisfy Trouton’s law, 
although they are polymerised, may be explained on the basis that 
the heat of dissociation of*the complex molecules is very small. 

W. G. 


Improvements in Calorimetric Combustion, and the 
Heat of Combustion of Toluene. THeropore W. Ricnarps and 
Harotp 8. Davis (J. Amer. Chem. Soc., 1917, 39, 341—354).— 
Improvements are described in the Berthelot calorimetric bomb 
in connexion with (1) the method of sealing the bomb; (2) the 
method of regulating and effecting the complete combustion of the 
substance under examination; (3) the method of igniting the sub- 
stance and the automatic control of the temperature of the environ- 
ment by a special synthermal regulator; and (4) the method of 
analysis of the residual gases for traces of unburnt carbon monoxide. 
The heats of combustion of naphthalene and of toluene have been 
determined and the following values obtained: naphthalene being 
taken as standard, 1 gram developed 9622 20°-calories and raised 
the temperature of the apparatus 3°616°; hence since 1 gram of 
toluene raised the temperature 3°821°, it has a heat of combustion 
10,158 18°calories, or 42°47 kilojoules per gram weighed in a 
vacuum. J. F. 8. 
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Thermal Chemistry of Pyridine. J. Howarp Maruews, 
Exttis L. Kravusz, and Van L. Bounson (J. Amer. Chem. Soc., 
1917, 39, 398—413).—The heats of solution in pyridine of silver 
nitrate, silver thiocyanate, mercuric chloride, and mercuric iodide, 
and their compounds with pyridine, have been determined, and 
from the values obtained the heat of pyridination has been calcu- 
lated. The method adopted was a modification of that previously 
used by Krause. The measurements were made in a Dewar vessel 
containing 400 grams of pyridine. The specific heat of every solu- 
tion was determined by heating the solution electrically by a known 
amount of current and measuring the rise of temperature. All 
temperature measurements were made with a Beckmann ther- 
mometer. The specific heat of pyridine at 21° was found to be 
0°3907. From the experimental data the following Values were 
obtained, in which the symbol py signifies 200 molecules of pyr- 
idine: (1) AgNO, + py=AgNOgpy + 17,036 cal. ; (2) AgNO,,3C;H,N 
+ py = AgNO,py — 2606 cal. ; (3) AgNO, + 3C;H,N = AgNO,,3C;H,N 
+19,636 cal.; (4) AgNO,,2C,H,N + py=AgNO,py+969  cal.; 
(5) AgNO, + 2C;H,N = AgNO,,2C;H,N + 16,067 cal. ; 

(6) AgNO,,2C,H;N + C;H,N = AgNO,,3C,H,;N + 3569 cal. ; 
(7) AgCNS+ py=AgCNSpy +4364 cal.; (8) AgCNS,C;H;N + 
py =AgCNSpy +250 cal.; (9) AgCNS+C,H;N =AgCNS,C,H;N + 
4114 cal.; (10) HgCl, + py= HgCl,py + 13,387 cal. ; ’ 
(11) HgCl,,gC,H,N + py=HgClpy +4974  cal.; 

(12) HgCl, + 3C;H,N = HgCl,,3C,H,N + 8413 cal. ; (13) HgCl,,C;H,N 
+ py = AgCi,py +1932 cal.; (14) HgCl,+C;H;N =HgCl.,C;H;N + 
11,455 cal.; (15) HgCl,,2C;H;N + py=HgCl,py—5359 cal.; (16) 
HgCl, + 2C;H;N = HgCl,,2C,H;N + 18,746 cal.; (17) HgCl,,C;H;N + 
C;H;N =HgCl,,2C;H;N+7291 cal.; (18) Hgl,+ py=Hgl,py+ 
9974 cal. ; (19) HgI,,2C;H;N + py = Hgl,py — 4921 cal. ; (20) Hgl,+ 
2C;H;N = HgI,,2C;H;N + 14,895 cal. J. F. 8S. 


Surface Tension. V. Structure of the Surfaces of 
Liquids, and Solubility as Related to the Work done by the 
Attraction of Two Liquid Surfaces as they Approach each 
other. Wituiam D. Harkins, F. E. Brown, and E. C. H. Daviss 
(J. Amer. Chem. Soc., 1917, 39, 354—364. Compare A., 1916, 
ii, 222, 223).—The authors have determined the change of free 
surface energy when one square centimetre of interface is formed 
between two liquids. The measurements have been made between 
water on the one hand and a number of paraffins and the related 
cyclic hydrocarbons, olefines, halogen derivatives of the paraffins 
and benzene hydrocarbons, alcohols, acids, esters, amines, ethers, 
and mercaptans on the other. The temperature of the experi- 
ments varied between 10° and 40°. The data obtained indicate 
that at the interface between water and another liquid, the mole- 
cules in the surface of that liquid set themselves in such a way 
as to turn their most active or polar groups towards the surface of 
the water. At such surfaces, therefore, liquids show a structure. 
The decrease of free energy, when the surface of a second liquid 
approaches that of water (a polar liquid), depends primarily on the 
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most active or polar group present in the molecule, and in a 
secondary way on the shape and size of the molecule. The solu- 
bility in water is related to this decrease of free energy, which more 
or less perfectly measures the attraction of the active group for 
the water molecule. Thus the presence of a very polar group, such 
as the carboxyl group, the carbonyl group, cyanide group, hydroxyl 
group, or the amide group, is sufficient to make the molecule of an 
organic substance soluble in water if the polar group does not 
have to pull into the solution a slightly polar group which is too 
long or too large. Whilst slightly polar groups, such as the methyl 
group, are attracted by water, the attraction is much smaller than 
that of the polar groups. The active groups cited above, and also 
ether, contain either oxygen or nitrogen atoms. The sulphur atom 
is much less active than these, but is much more active than the 
methyl group. Double or triple bonds between carbon atoms act 
as active groups, and benzene shows a much larger value for this 
decrease of free energy than the corresponding six carbon atom 
hydrocarbons which do not contain double bonds. True solubility 
is a molecular scale phenomenon, and is dependent on the attrac- 
tions of the different parts of the various molecules for each other, 
and on the shapes and sizes of the molecules which must be fitted 
together to make a solution. The space occupied by a molecule 
depends on the extent of its kinetic agitation, so that the solubility 
of substances is highly dependent on temperature. J. F. 8. 


Surface Tension. VI. Orientation of Molecules in the 
Surfaces of Liquids. Energy Relations at Surfaces, Solu- 
bility, Adsorption, Emulsification, Molecular Association, 
and the Effect of Acids and Bases on Interfacial Tension. 
Witiram D. Harkins, Eart C. H. Davies, and Grorce L. CLark 
(J. Amer. Chem. Soc., 1917, 39, 541—596. Compare preceding 
abstract)—A continuation of the work of the previous paper 
(Joc. cit.). “The paper is chiefly theoretical, but a number of experi- 
ments are described on the measurement of the surface tension of 
sodium oleate and magnesium oleate solutions and their interfacial 
tensions towards benzene at 20°. It is shown that the molecules 
of liquids seem to be oriented, and in such a way that the least 
active or polar groups are oriented toward the vapour phase. The 
general law for surfaces is: If the structure of the surface of a 
liquid is supposed to be at first the same as that of the interior of 
the liquid, then the actual surface is always formed by the orien- 
tation of the least active portion of the molecule toward the vapour 
phase, and at any surface or interface the change which occurs is 
such as to make the transition to the adjacent phase less abrupt. 
This last statement expresses a general law, of which the adsorption 
law is only a special case. If the molecules are monatomic and 
symmetrical, then the orientation will consist of a displacement of 
the electromagnetic fields of the atoms. This molecular orienta- 
tion sets up what is commonly called “the double electrical layer ~ 
at the surface of liquids and solids. On applying this law to a few 
special cases, the following orientations are deduced for several 
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pure liquids: In water the hydrogen atoms turn toward the vapour 
phase and the oxygen toward the liquid. With organic paraffin 
derivatives, the CH, groups turn outward, and the more active 
groups, such as NO,, CN, CO-OH, CO-OM, CO-OR, NH,, NH-CH,, 
NCS, COR, CHO, I, OH, or groups which contain N, §, O, I, or 
double bonds, turn toward the interior of the liquid. If any of 
these organic compounds are dissolved in water, their orientation 
on the water surface is the same as given above, with the active 
groups inward. The behaviour of these various groups is tabu- 


’ _ lated in the paper. At interfaces between two pure liquids the 


molecules turn so that their like parts come together in conformity 
with the general law. With solutions, the solute molecules orient 
so that the ends of the molecules toward the liquid A are as much 
like A as possible, and the ends toward B are as much like B as 
possible. So at interfaces between organic liquids and water, for 
example, the organic radicle sets toward the organic liquid, and 
the polar group toward the water. 

If at an interface the transition from a liquid A to the liquid B 
is made by a saturated film of solute molecules, which may be 
termed A—B, that is, they have one end like A and the other like 
B, then the free surface energy is greatly reduced. For example, 
with water and benzene with sodium oleate as the solute, the free 
energy falls as low as 2 ergs/cm.*. If the solvent is polar, such as 
water, then solutes will in general be positively adsorbed in the 
surface if they are less polar than water, and the least polar end 
of the molecule will be turned outward. Solutes more polar than 
water are negatively absorbed. Contrary to previous work, the 
present results show that bases do ‘not lower markedly the inter- 
facial tension between benzene and water. This is an important 
fact on account of its physiological applications. The important 
energy functions at surfaces are the total surface energy (p or £,), 
the free surface energy (y), the latent heat of the surface (b), and 
the specific heat of the surface (c) all being for unit area. The 
total surface energy is independent of the temperature so long as 
dy/dT is constant, and is more characteristic of chemical consti- 
tution than the other functions. It is shown that the Eétvés— 
Ramsay-Shields method for the calculation of molecular association 
is of little value. A very extensive table of 336 liquids has been 
compiled in. which values of F,, y, dy/dT, and (dy/dT)/yp, are 
given. The relationships of these data to the orientation are given 
in the other table already mentioned. A discussion is entered 
into on (i) the substitution products of the paraffins, (ii) the sub- 
stitution products of benzene, and (iii) the orientation of the sub- 
stitution products of benzene. 

Films of solutes positively adsorbed at either liquid—vapour 
surfaces or liquid-liquid interfaces frequently become saturated. 
The rapidity with which saturation occurs depends on the nature 
of the solute, and increases with the length of the insoluble end 
of the molecule. Thus sodium oleate in water is very highly 
adsorbed, and the surface tension of the solution decreases with 
extreme rapidity. After the concentration of the solution reaches 
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the value 0°002N, the surface tension no longer decreases, but 
remains constant up to 0°1V or more, which proves that the film 
has become saturated. The stability of the emulsoid particles 
seems to be brought about by orientation of molecules at the inter- 
face with the dispersion medium. The best emulsifying agents, for 
example, have very long molecules, with a polar or active group 
at one end of the molecule. For the emulsoid particle to be stable, 
the molecules which make the transition from the interior of the 
drop to the dispersion medium, or the molecules of the film, should 
fit the curvature of the drop. From this point of view the surface 
tension of very small drops is a function of the curvature of the 
surface. J. F. 8. 


Freezing of Water Absorbed in Lampblack. H. W. Foorr 
and Buiarr Saxton (J. Amer. Chem. Soc., 1917, 39, 627—630. 
Compare A., 1916, ii, 230).—A continuation and confirmation of 
previous work. Lampblack containing absorbed water has been 
subjected to temperatures down to —78° in a dilatometer, and 
curves plotted of the temperature and dilatometer readings; heat- 
ing curves were also obtained. The experiments show that the 
density of water which has been absorbed or adsorbed by lamp- 
black is essentially the same as that of other water at the same 
temperature, although the last of the water did not freeze until the 
temperature was below —35°. The “apparent capillary water” in 
these experiments amounts to three-quarters of the weight of the 
carbon. The curves obtained in the present work differ only in 
one respect from those obtained from hydrogels. In hydrogels, 
the heating curves take on a decided curvature at as low a tempera- 
ture as — 20°, showing that the ice begins to melt at this tempera- 
ture, whereas in the present case the curve is a straight line right 
up to zero, which shows that ice once formed, at no matter what 
temperature, does not melt again until the temperature is very 
near to zero. J. F. 8. 


Adsorption of Chromium Oxide by Hide Powder. A. W. 
Davison (J. Physical Chem., 1917, 21, 190—197).—The quantity 
of chromic oxide absorbed by standard hide powder has been 
determined in a series of experiments in which the only variable 
factor was the strength of the chrome tanning solution, which was 
made up by mixing a solution containing 120 grams of chrome 
alum in 1000 c.c. of water with a solution containing 30 grams of 
sodium carbonate in 100 c.c. of water. 

Two grams of the hide powder were shaken for an hour with 
250 c.c. of a solution containing 10 grams of sodium chloride per 
litre to ensure complete soaking of the powder. A measured 
volume of the tanning solution, made up to 25 c.c. by the addition 
of water, was then added to the flask containing the hide powder, 
and the shaking continued for four hours. 

In order to estimate the absorbed chromic oxide, the contents 
of the flask were filtered, and the liquid adhering to the chromed 
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hide powder removed as completely as possible by centrifugal 
action. The powder was then acted on with a little nitric acid 
and the dry residue heated in an electric furnace at a dull red 
heat. The sodium chloride and potassium sulphate in the ignited 
residue were removed by washing, and the residue, after correction 
for the ash of the hide powder, was taken as representing the 
chromic oxide absorbed. 

If the quantity of the chromic oxide absorbed by 2 grams of 
hide powder is plotted against the concentration of the chromium 
in the residual solution, a continuous curve is obtained, the form 
of which corresponds with the ordinary adsorption formula. The 
results are therefore considered to support the view that the initial 
step in the process of chrome tanning consists in the adsorption 
of chromic oxide. H. M. D. 


Selective Adsorption and Differential Diffusion. Jerome 
ALEXANDER (J. Amer. Chem. Soc., 1917, 89, 84—88).—A paper in 
which several qualitative experiments are described to show the 
different rates of diffusion of substances through colloids. This is 
followed by a discussion on the effects of differential diffusion and 
selective adsorption in connexion with the action of antitoxins on 
toxins, and with root formation and shoot formation in plants. 


J. F. 8. 


Inconstancy of the Solubility Product, II. Arrnur E. 
Hitt (J. Amer. Chem. Soc., 1917, 39, 218—231. Compare A., 
1910, ii, 936).—Measurements have been made at 25° of the solu- 
bility of silver bromate, thallous chloride, and lead chloride in 
aqueous solutions containing varying amounts of acetic acid, and 
also of the solubility of tetramethylammonium iodide in solutions 
of potassium hydroxide and ammonium hydroxide. In four out 
of five cases the solubility decreases regularly with increasing 
quantity of the soluble electrolyte, but with lead chloride there is 
at first a slight increase followed by a very marked decrease. 
These results indicate that the ionic solubility product decreases 
with increase in the concentration of the soluble electrolyte. The 
proof of this is furnished by a consideration of the equilibrium in 
the solution which is saturated with respect to AB. As a con- 
sequence of double decomposition, the solution contains AB, CD, 
AD, and CB, and the four component ions. If the ion concentra- 
tion is represented by capital and the concentration of the non- 
ionised molecules by small letters, then the total solubility, m, of 
AB may be expressed by m=A+a+e and m=B+a+d. Multi- 
plying these equations and extracting the square root givés 
m=/AB+X, in which X has a positive value. From this, it 
follows that, if m becomes less than ./AB, the ionic solubility 
product must have a value which is smaller than that for a 
saturated solution of AB in pure water. The data obtained in 
the above measurements show that this condition is attained in 
four out of five cases, the exception being the solution of tetra- 
methylammonium iodide in aqueous ammonia. H. M. D. 
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Solubilities of Several Substances in Mixed Non-aqueous 
Solvents. II. J. W. Marpen and Mary V. Dover (J. Amer. 
Chem. Soc., 1917, 39, 1—7. Compare A., 1916, ii, 418)—The 
authors have determined the solubility at 25° of lithium chloride 
in mixtures of acetone and benzene, and of ethyl acetate and 
benzene; of mercuric chloride in mixtures of ethyl ether and 
chloroform, acetone and benzene, and ethyl acetate and benzene; 
and of salicylic acid in mixtures of acetone and benzene and ethyl 
acetate and benzene. Solubility determinations of the same sub- 
stances at the same temperature have also been made in the pure 
solvents. It is shown that of the sixteen cases examined in the 
present and the preceding paper, five yield curves which present 
breaks, whilst the other eleven yield smooth solubility—-composition 
curves. Of these eleven, in six cases the solubility was reduced 
by any given change in the percentage composition of the solvent 
by a constant fraction of the total difference between the solubility 
in the solution in question and in the poorer solvent. This is 
expressed by the equation (C,—C,)/C,=(C,—C 3)/C,.=K. In the 
five remaining cases, the relationship is expressed by the equation 
(C, —C.)/ fC, =(C,—C5)/ /C,=K. J. F. 8. 


The Formation of Salt Crystals from a Hot Saturated 
Solution. E. Tarum Lone (Amer. J. Sci., 1917, [iv], 43, 
289—292).—A description of an experiment, with photographs of 
the apparatus used, designed to show that crystals during develop- 
ment exert a lateral pressure sufficient to permit continued growth 
even against opposing external forces. In the experiment 
described, a hot saturated solution of common salt, under a small 
hydrostatic pressure, is forced into a closed rubber tube in which 
crystals grow and eventually burst the rubber. E. H. R. 


The Constitution of Mixed Crystals. L. Vrcarp and H. 
ScuseLpERuP (Physikal. Zeitsch., 1917, 18, 93—96).—To decide 
whether mixed crystals of isomorphous substances consist simply of 
superimposed layers of the two components or of a more intimate 
interpenetration, mixed crystals of potassium chloride and 
potassium bromide, and of potassium and ammonium bromides, in 
varying proportions have been examined by means of X-rays. 
The reflection method of Bragg was used, and it was found that 
the reflection maxima from cube and dodecahedron faces in the 
case of the mixed crystals were always normal in character and 
fell between those of the two components. Were the mixed crystals 
formed of alternating layers of the two components, it was to be 
expected that double maxima would be detected corresponding 
with the two reflection spectra from the components. 

It is concluded that in mixed crystals of, for example, potassium 
chloride and bromide there is a space lattice similar to that of 
either component, some of the halogen atoms of the one kind 
being replaced by those of the other kind. The molecular 
volumes of the components undergo modification, that of the 
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chloride being increased, that of the bromide diminished. If, in 
a 50% mixture of the two salts, the halogen atoms of the two 
kinds alternate regularly in the structure, it is to be expected that 
a new reflection maximum would be observed from the octahedron 
face (111) owing to the doubling of the lattice constant in the 
direction perpendicular to this face. Such a maximum could not, 
however, be detected, owing either to its necessarily feeble 
character or to the fact that the distributior of the halogen atoms 
of the two kinds is not of such a symmetrical character as to 
produce it. E. H. R. 


X-Ray Analysis and Topic Axes of the Alkali Sulphates 
and their Bearing on the Theory of Valency Volumes. 
A. E. H. Turron (Proc. Roy. Soc., 1917, [A], 98, 72—89).—This 
paper is devoted to an attack on the Barlow-Pope theory of the 
relation between atomic volume and valency in crystals. The 
isomorphism of ammonium salts with corresponding salts of the 
alkali metals potassium, rubidium, and cesium is discussed, in par- 
ticular the close approach to equality between the structural 
dimensions of crystals of corresponding ammonium and rubidium 
salts. On account of their similar molecular volumes, isomorphous 
ammonium and rubidium salts readily form mixed crystals. 
Crystals of the sulphates have now been subjected to X-ray ex- 
amination by Ogg and Hopwood (compare Phil. Mag., 1916, [vil, 
$32, 518), and the results fully confirm the close structural simi- 
larity of the ammonium and rubidium salts. The structural unit 
of the rhombic crystal contains in each case 4 molecules, as had 
been previously suggested by the author. The structures of these 
salts are held to be inconsistent with the valency volume theory, 
which gives to (NH,),SO, a volume=24 and to Rb,SO, a 
volume=12, whereas the actual volumes of the space units of the 
crystals are very nearly equal. E. H. R. 


Protective Colloids. VIII. Tubera Salep as Protective 
Colloid. I. General Colloido-chemical Investigation of 
Salep Extract. A. Gursrer and Nora Krivtte (Kolloid Zeitsch., 
1917, 20, 83—101. Compare this vol., ii, 168, 169)—An account 
is given of the preparation of colloidal extracts of tubera salep 
and of observations on the stability of these colloidal solutions, 
with special reference to the influence of concentration, tempera- 
ture, and added electrolytes. 

The data obtained in measurements of the viscosity of solutions 
of varying concentration are discussed in reference to Hatschek’s 
theory that water is adsorbed by the colloidal particles, and it is 
calculated that 1 gram of the colloid combines with about 27 grams 
of water. In an electric field the colloidal particles move towards 
the cathode. 

Observations made with dialysed and undialysed extract show 
considerable differences in regard to the influence of the several 
factors which have been examined. H. M. D. 
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Antagonistic Electrolytes and Jelly Formation. G. H. A. 
Crowes (Proc. Amer. Soc. Biol. Chem., 1916, viii—ix; J. Biol. 
Chem., 1917, 29. Compare A., 1916, i, 583)—When sodium 
chloride is added in increasing proportion to aqueous suspensions 
of soaps or lipoids, the dispersion of the particles in water is at 
first promoted and reaches an optimum at approximately 
0°15M-sodium chloride, which corresponds closely with the con- 
centration of this substance in the blood. Subsequently, an aggre- 
gating effect is exerted, precipitation occurring at a concentration 
of 0°35 to 0°4M-sodium chloride, which appears to be the limiting 
concentration for the maintenance of life of marine organisms, of 
mice on intravenous injection, and the precipitation point for 
emulsions, jellies, and a variety of other physical systems. 

Koch’s curve (A., 1907, i, 573) showing the amount of calcium 
chloride required to precipitate lecithin at different concentrations 
of sodium chloride corresponds closely with curves obtained by the 
drop method (Clowes, loc. cit.) when sodium chloride is added in 
increasing proportion to an aqueous phase containing a constant 
amount of soap passed through neutral oil. The similarity in 
these antagonistic curves of calcium chloride and sodium chloride 
and other salts having a more readily adsorbed anion in such 
widely diversified systems as living protoplasm, the blood-clot 
emulsions, soap jellies and films, and soap and lipoid suspensions, 
and the existence of the common limiting concentrations at which 
individual salts like sodium chloride and calcium chloride produce 


inhibiting effects in all these systems, suggest the probability that 
protoplasmic equilibrium and the formation of reversible proto- 
plasmic jellies are dependent on what the author designates as an 
imperfect reversal of phase relations promoted by the action of 
antagonistic electrolytes on interfacial films of soap and lipoid, 
just as in reversal of equilibrium in the case of emulsions of oil 
and water. H. W. B. 


Plasticity. Emi Popszus (Kolloid Zeitsch., 1917, 20, 65—73). 
—A discussion of the factors which determine the plasticity which 
is characteristic of mixtures of clay and water in their application 
in the ceramic industries. The author adopts the view that the 
coagulation of substances in sol form is an essential feature of such 
systems, and it is shown that many substances, other than clays, 
may be transformed into sols with plastic qualities which are quite 
similar to those familiarly associated with the clays. H. M. D. 


The Laws of Swelling. I. The Swelling in Water 
without Complications. J. R. Karz (Koll. Chem. Betheft, 1917, 
9, 1—182).—The phenomena associated with the swelling of sub- 
stances in contact with water have been subjected to examination 
in experiments with a number of different substances, in the choice 
of which the principal consideration was the avoidance of all 
possible disturbing factors. The conditions requisite for the attain- 
ment of this end are satisfied only by definite chemical compounds 
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which are non-porous, do not combine with the absorbed liquid, 
and are characterised by the absence of irreversible changes. 
These conditions are fulfilled by amorphous and crystalline sub- 
stances, and both types have been examined. 

The observations indicate the nature of the dependence of 
the vapour pressure, the heat of swelling, the change in volume, 
and the specific heat on the degree of swelling, defined as the ratio 
between the weight of the absorbed water and that of the dry 
substance under examination. The results for different sub- 
stances show that the chemical nature of the substance is with- 
out influence on the general character of the phenomena associated 
with the swelling process. 

For all the amorphous substances examined, the curve showing 
the relation between the vapour pressure (expressed in terms of 
that of pure water at the same temperature) and the degree of 
swelling (¢) is of the same type. For small values of i, the curve 
runs nearly horizontal; the curve then rises, being at first convex 
and later concave towards the i axis, the last portion being again 
nearly horizontal. 

The heat developed in the absorption of i grams of water by 
1 gram of the dry substance is satisfactorily represented by the 
formula W=Ai/(B++2), in which A and B are constants character- 
istic of the swelling substance. The corresponding contraction in 
volume may be expressed by a formula of the same type. These 
two quantities are, in fact, approximately proportional, and the 
ratio for different substances is of the same order of magnitude. 

The decrease in the free energy and the heat development 
associated with the swelling process are approximately equal, and 
from this it follows that nearly the whole of the energy of swelling 
may be transformed into external work. 

In the case of crystalline substances, the only measurements 
made were those relating to the vapour pressure. These show that 
the dependence of the relative vapour pressure on the degree of 
swelling is essentially the same as for amorphous substances. 

Not only do the most various substances behave similarly in 
regard to the swelling processes, but it is further shown that there 
is a close resemblance in the relative vapour pressure, the heat of 
swelling, and the volume curves for mixtures of non-volatile 
liquids, such as sulphuric acid, phosphoric acid, and glycerol, with 
water. The ratio of the heat development to the volume con- 
traction is of the same order for both groups. 

This close similarity in the phenomena associated with the swell- 
ing of substances in water and in the changes which accompany 
the formation of binary liquid mixtures leads to the conclusion that 
the swelling process is to be regarded as the formation of a solid 
solution of water in the swelling substance. This idea is obviously 
incompatible with the micellary hypothesis put forward by Nigeli 
to explain the behaviour of swelling substances. It disposes of 
the necessity for the assumption of complex structural units and 
replaces these by the simpler molecules. The systems which result 
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from the swelling of substances when brought into contact with 
suitable liquids are accordingly to be looked on as ideal concen- 
trated solutions. H. M. D. 


Non-, Uni-, and Bi-variant Equilibria. XIII. F. A. H. 
ScHREINEMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1917, 
19, 867—880. Compare this vol., ii, 169, 195)—A further 
theoretical discussion of the equilibrium relations in ternary 
systems with two indifferent phases. H. M. D. 


Heterogeneous Equilibria between Aqueous and Metallic 
Solutions. III. The Interaction of Mixed Salt Solutions 
and Liquid Amalgams. A Study of the Ionisation Rela- 
tions of Sodium and Potassium Chlorides and Sulphates 
in Mixtures. G. McP. Smirn and T. R. Bau (J. Amer. Chem. Soc., 
1917, 39, 179—218. Compare A., 1913, ii, 124).—The behaviour 
of solutions containing sodium and potassium salts towards sodium 
potassium amalgams has been examined with a view to the elucida- 
tion of the ionisation of salts in mixtures. The equilibrium in 
this system corresponds with KHg,+Na’ — NaHg,+K’, and by 
application of the law of mass action, the relation 

[KHg,][Na"]/[NaHg,][K"]=C, 
is obtained, in which C, represents the constant for infinite dilu- 
tion. For solutions in which the ionisation is incomplete, the 
equilibrium constant may be written 
[KHg,][NaX]./[NaHg,|KX].=C., 

where the suffix ¢ refers to the total salt concentration. By in- 
vestigation of the connexion between the value of C, for the salt 
concentration ¢ and the value C, corresponding with complete 
ionisation, it is possible to obtain information relating to the 
ionisation of sodium and potassium salts in their mixtures. 

According to experiments with equivalent mixtures of sodium 
and potassium chlorides up to 4°0N-concentration, the value of C, 
at 25° decreases linearly with increasing concentration of the solu- 
tion. For equivalent mixtures of sodium and potassium sulphates 
at concentrations varying from 0°2 to 2, the value of C, is nearly 
independent of the total salt concentration. The data for 
equivalent mixtures of sodium sulphate and potassium chloride up 
to a concentration of 3°0N show, on the other hand, that C, 
decreases with increasing concentration, but the decrease is not 
linear. The results obtained with equivalent mixtures of sodium 
and potassium chlorides at temperatures between 15° and 30° show 
that C, decreases with rising temperature. From these results it 
has been possible to derive the heat change accompanying the 
reaction KHg,+NaCl=NaHg,+KCl+(m—n)Hg, the value 
found being —3000 cal. 

The interpretation of the results leads to the view that complex 
molecules, NaKCl,, are formed in the chloride solutions, and the 
mixed sulphate, NaKSO,, in the sulphate solutions, H. M. D. 
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The Course of Crystallisation in Ternary Systems of 
Chlorides of Univalent and Bivalent Metals. Tus. Lizsiscu 
(Zeitsch. anorg. Chem., 1917, 99, 50—66)—The ten ternary 
systems of chlorides of univalent and bivalent metals which have 
so far been investigated are theoretically reviewed, with special 
reference to the case in which the crystalline phases include the 
components A, B, and C, and also a binary compound with incon- 
gruent melting point, the method used being that of constructing 


a crystallisation path on the projection of the liquidus surface. 
C. H. D. 


Normal and Acid Sodium Sulphates. Paut Pascat (Compt. 
rend., 1917, 164, 628—630).—A study of the equilibrium of the 
ternary system H,SO,-Na,SO,-H,O between the temperature limits 
—45° and 210°. The results are set out as a trilinear projection 
of the isotherms of the surface of equilibrium of the solid and 
liquid phases. The diagram, coupled with a study of the cooling 
of the ternary mixtures, indicates that with the acid sulphates, 
from the manufacture of nitric acid, where the acidity is above 
40°81%, solidification occurs below 184°, giving at first crystals of 
sodium hydrogen sulphate, until at 105° the remaining liquid 
solidifies to the acid salt, NaHSO,,H,SO,. Solutions of sodium 
hydrogen sulphate, about 75% in strength, saturated at about 100°, 
give after crystallisation a residual liquid containing about 45% of 
sulphuric acid and only about 10% of the normal sulphate. 

W. G. 


A Chemical Method of Determining the Strength of 
Sparingly Soluble Inorganic Bases. K. A. VESTERBERG 
(Zeitsch. anorg. Chem., 1917, 99, 11—-21).—The strength of 
sparingly soluble inorganic bases has usually been determined by 
measuring the hydrolysis of the sulphates, nitrates, or chlorides. 
The numbers differ very little for different bases, and better results 
are obtained by using the acetates and measuring the hydrolysis 
by the extraction method. The error caused by the disturbance of 
the equilibrium by removal of acetic acid by the solvent is over- 
come by agitating the ether solution with successive fresh quanti- 
ties of the aqueous acetate solution. After three to five extrac- 
tions, the ether solution is in equilibrium with unaltered acetate 
solution. 

The ethyl ether is freed from the acid usually present in com- 
mercial samples by keeping over concentrated sodium hydroxide 
solution and washing with water, free from carbon dioxide, just 
before use. The acetate solutions are prepared from purified salts 
or by the addition of pure sodium acetate to the solution of the 
sulphate, the concentration being made 9 to 10% greater than is 
required to allow for the increase of volume on shaking with ether. 
Water free from carbon dioxide must be used. The titrations are 
mostly performed with 0°025N-barium hydroxide, with phenol- 
phthalein as indicator. The metal in the aqueous solution must 
be estimated after the extraction. C. H. D. 
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Propagation of Flame in Mixtures of Acetone and Air. 
RicHarRpD VERNON WHEELER and ARNOLD WuHiTakeER (T., 1917, 
111, 267—272).-—This paper gives the results of the first of a 
series of investigations designed to throw light on the conditions 
under which the vapours of inflammable liquids used in industry 
form dangerously explosive mixtures with air. 

The higher and lower limits of inflammability have been deter- 
mined for horizontal, downward, and upward propagation of flame 
in tubes 2°5, 5, and 10 cm. diameter. Above 5 c.c. the diameter 
of the tube has little influence on the limits, and the results 
indicate that for large pipes the lower and upper limiting mixtures 
correspond respectively with about 2 and 10% of acetone vapour. 

The graph obtained by plotting the speed of propagation of 
flame (“uniform movement’) in a 2°5 cm. tube against the per- 
centage of acetone vapour shows that the speed has its maximum 
value for a mixture containing 5°5% acetone. This speed is about 
96 cm. per sec., and for pipes of 30, 60, and 90 cm. diameter may 
be expected to be respectively 2°5, 3, and 3°5 times as great. 

H. M. D. 


Chemical Reactions in Anisotropic Liquids. III. Tue. 
SvepBERG (Kolloid Zeitsch., 1917, 20, 73—76).—According to pre- 
vious observations (A., 1916, ii, 306, 383), the rate of change with 
time of the electrical conductivity of a solution of picric acid in 
p-azoxyphenetole increases with the temperature, and changes 
abruptly at the clearing point of the solvent. Further experi- 
ments show that a similar effect is obtained when the anisotropy is 
destroyed by the addition of foreign substances, such as diphenyl 
and naphthalene. 

The fact that the initial rate of increase of the conductivity of 
pure pazoxyphenetole is very nearly the same as that of a solution 
of picric acid in this solvent, leads to the conclusion that the 
increase in conducting power is to be attributed to decomposition 
of the »-azoxyphenetole, and not, as previously supposed, to the 
decomposition of the picric acid. H. M. D. 


Decomposition of Chloro- and Bromo-acetic Acids in 
Alcoholic Solution. Henry W. Casset (Zeitsch. physikal. Chem., 
1917, 92, 113—126).—The investigation of the rate of hydrolysis 
of chloro- and bromo-acetic acids in aqueous alcoholic solutions at 
70° has shown that the velocity of the reaction diminishes in pro- 
portion to the alcohol content of the solvent. The reaction proceeds 
in accordance with the equation for a unimolecular change. 

When the reaction mixture contained in a quartz vessel is 
exposed to the light emitted by an arc lamp, the reaction proceeds 
differently, in that acetaldehyde is produced in accordance with the 
equation CH,X°CO,H+C,H,-OH=CH,°CO,H + CH,°COH + HX, 
in which X represents chlorine or bromine. Experiments at 18° 
in which the influence of the alcohol concentration was examined, 
show that in the case of bromoacetic acid the velocity of the 
reaction increases considerably with the proportion of alcohol in 
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the solvent, attains a maximum in 50% solution, and decreases when 
the alcohol content is further increased. The changes in the 
velocity are much smaller in the case of chloroacetic acid, and the 
velocity remains the same when the alcohol concentration increases 
from 50 to 100%. Under comparable conditions as regards the 
solvent, bromoacetic acid is decomposed more rapidly than chloro- 
acetic acid, whether the reaction takes place in the dark or under 


the influence of light. The active rays are of wave-length less than 
250 pup. H. M. D. 


Consecutive Reactions. II. Kinetics of the Hydrolysis 
of the Methyl Esters of Oxalic Acid. Anton SxkraBaL 
(Monatsh., 1917, 38, 29—52. Compare A., 1916, ii, 477).—The rate 
of hydrolysis of methyl oxalate and of potassium methyl oxalate, 
both by acid and alkali, has been determined for a series of con- 
centrations at 25°. The hydrolysis of the normal ester takes place 
in two stages, which have such different velocities that the calcula- 
tion of the velocities by the method used for single-stage reactions 
can be effected. In alkali hydroxide solutions the rate of hydro- 
lysis of the ester acid is still measurable, whilst that of the normal 
ester to the first stage is unmeasurably fast. The measurements 
were therefore carried out with a mixture of ammonia and am- 
monium chloride, the alkalinity of which is of about the same 
dimensions as the esters. The ratio of the velocity constants was 
found to be of the order 10,000:1. In the case of acid hydrolysis, 
the velocity was of the normal order and the measurements were 
carried out in the usual way with hydrochloric acid. In this case 
the ratio of the velocity constants is 2:1. The actual constants 
obtained are: first stage—alkaline hydrolysis, k,=10°; acid hydro- 
lysis, k,=0°0116; second stage—alkaline hydrolysis, k,=10?; acid 
hydrolysis, k,=0°0058. J. F. 8. 

Reactions with Halogen-substituted Acids. II. Action 
of Sodium Methoxide on Monobromosuccinic Acid, 
a-Bromoisobutyric Acid, 8-Bromobutyric Acid, and a-Bromo- 
propionic Acid. E. Host Mapsen (Zeitsch. physikal. Chem., 
1917, 92, 98—112. Compare A., 1914, ii, 260).—The interaction 
between sodium methoxide and the sodium salts of various 
halogen-substituted acids in methyl-alcoholic solution has been 
examined by measurements of the alkalinity and the bromide con- 
centration after various intervals of time. 

The results indicate that intermediate products are formed in 
the case of bromosuccinic and B-bromobutyric acids, in that the 
increase in the bromide concentration takes place more rapidly 
than the decrease in the alkali titre. These intermediate substances 
appear to be formed at the same rate in anhydrous methyl alcohol 
and in methyl alcohol which contains three gram-molecules of water 
per litre, but the rate of decomposition of the intermediate com- 
pounds is greater in presence of water. The formation of inter- 
mediate products appears to be characteristic of the B-substituted 
acids, for the experiments with a-substituted acids gave no evidence 


of this phenomenon. 
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The kinetic data are discussed in reference to the order of the 
several reactions investigated. H. M. D. 


Reactions of both the Ions and the Molecules of Acids, 
Bases, and Salts. The Inversion of Menthone by Sodium, 
Potassium, and Lithium Ethoxides. W. A. Grusz and 5S. F. 
AcrEE (J. Amer. Chem. Soc., 1917, 39, 876—388).—The authors 
have measured the velocity of inversion of /-menthone in absolute 
alcohol solution by the ethoxides of sodium, potassium, and 
lithium. The measurements were carried out in 70 cm. polari- 
meter tubes by means of a Schmidt and MHaensch polarimeter, 
capable of reading to 1/1000°. The rotation measurements were 
made with the mercury-green line 546°1, obtained from a mercury 
vapour lamp, using a mercury-green line Wratten filter. The reac- 
tions took place in a thermostat at 25°, which did not vary more 
than 0°005°. Dilute solutions varying from V/32 to V/512 were 
used. By substituting the molecular velocity constants K, and 
the corresponding a values in the proper equations, values have 
been obtained for the catalytic activity of the ethoxide ion and the 
non-ionised molecule of the metallic ethoxide. The constants 
expressing the activity of the ethoxide ion have been found to be 
the same, whether the experiment be made with sodium, potassium, 
or lithium ethoxide, namely, K;=0°501, K;=0°501, and K,;=0°496 
respectively. The constants X,, expressing the activity of the non- 
ionised molecule of the metallic ethoxide, have been found to be 
very close for sodium and potassium ethoxides, namely, K,=0°693 
and 0°701 respectively, but somewhat smaller for lithium ethoxide, 
Km=0°478, which is practically the same as that found for the 
ethoxide ion, K;=0°496 in the case of lithium ethoxide. Making 
use of the above considerations, satisfactory explanations have been 
offered for the approximate equality of the velocity constants, Ky, 
found for sodium and potassium ethoxides, as well as for the devia- 
tion of the lithium ethoxide from this value; for the fact that the 
molecular velocity constant, K,, for lithium ethoxide remains un- 
changed with dilution, whilst the same values for sodium and 
potassium ethoxides decrease considerably as the concentration 
decreases, and for the nearly identical value assumed by the 
velocity constants for all three ethoxides in very dilute solutions. 
The average values of the constants for the ionic and molecular 
activities have been substituted in the equation 

Ky=K,a+K,(1-2), 
and the calculated values of Ky have been compared with the 


experimental values. The average deviation is about 1°5%. 
J. F. 8. 


Kinetics of Furfuraldehyde Formation from Pentoses 
(Arabinose). Ropert Kremann and Hermann Kern (Monatsh., 
1917, 88, 63—75).—The authors have studied the kinetics of the 
formation of furfuraldehyde from arabinose by the action of 
sulphuric acid and hydrochloric acid. Five c.c. of 1°054N-arabinose 
solution were mixed with 10 c.c. of 4°7N-sulphuric acid, 2°35N-sul- 
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phuric acid, 0°470N-sulphuric acid, and 4°43N-hydrochloric acid 
respectively. The flasks containing the various mixtures were 
sealed and heated in a thermostat at 95° for measured times. They 
were then withdrawn, allowed to cool for fifteen minutes, and 
opened. The contents were neutralised with sodium hydroxide 
and the furfuraldehyde distilled off, converted into furfuraldehyde 
semioxamazide, and weighed as such. The results are expressed 
in dz/dt curves, where dz represents the amount of furfuraldehyde 
semioxamazide formed at the time dt. The results fall on to two 
different curves, the one being an S-shaped curve, the other a 
slowly rising curve. There is no apparent reason why the results 
should fall on one curve rather than on the other. The author con- 
cludes that at 95° a high concentration of hydrogen ions can pro- 
duce in arabinose solutions, in the course of the reaction, either a 
positive catalyst A, which accelerates the furfuraldehyde formation 
autocatalytically, or a catalyst B, which accelerates the subsidiary 
reaction, so that in the latter case only one-third of the quantity 
of the furfuraldehyde expected appears to be formed. With decreas- 
ing acid concentration the two curves come closer together, and 
eventually coincide to represent a reaction of the first order. The 
S-shaped curve is represented by the equation dz/dt= 
(k, + kax)(a—«x), that is, by the typical equation for an auto-cata- 
lytic reaction. J. F. 8. 


Kinetics of Invertase Action. J. M. Neison and W. C. 
VossurcH (J. Amer. Chem. Soc., 1917, 39, 790—811)—A com- 
prehensive study of the kinetics of invertase action, the data 
obtained showing that (1) the velocity of inversion is directly pro- 
portional to the concentration of the invertase, (2) that the velocity 
is nearly independent of the concentration of the sucrose in the 
more concentrated sugar solutions, whilst in very dilute solutions 
the velocity increases with the increase in concentration of the 
sugar up to a maximum, (3) the velocity-coefficient increases as 
the inversion proceeds, (4) the results agree with the heterogene- 
ous reaction view (compare Henri, A., 1906, ii, 13; Nelson and 
Griffin, A., 1916, i, 516), and contradict the view that the kinetics 
of invertase action conform to the unimolecular law for homogene- 
ous reactions (compare Hudson, A., 1908, i, 605, 856). Adsorption 
appears to be one of the controlling factors in the kinetics of 
invertase action, and the curve for the velocity of inversion, the 
concentrations of the sucrose being taken as abscisse, has the same 
general shape as adsorption curves (compare Henri, Joc. cit.). The 
inversion is of a type similar to, but more complicated than, the 
heterogeneous catalytic reaction of the dissociation of stibine into 
antimony and hydrogen in the presence of antimony (compare Stock 
and Bodenstein, A., 1907, ii, 181). A peculiar phenomenon with 
regard to the dilution of invertase solution was noticed, namely, 
that invertase solutions could be diluted in the presence of a small 
amount of acid without changing their relative activity, but, if the 
acid was omitted, solutions of widely differing activity were 
obtained. W. 
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The Catalytic Influence of Acids in Lactone Formation. 
I. Valerolactone. Huen Srorr Taytor and Harotp WILBER- 
FORCE CLosE (J. Amer. Chem. Soc., 1917, 39, 422—435. Compare 
Henry, A., 1892, 1303).—A study of the catalytic action of hydro- 
chloric acid and chloroacetic acid on the conversion of y-hydroxy- 
valeric acid into valerolactone. The acid was prepared from the 
lactone as required either by the action of barium hydroxide, the 
barium being subsequently precipitated with the calculated quan- 
tity of V/4-sulphuric acid, or by the action of a suspension of lead 
hydroxide, the lead being afterwards precipitated with hydrogen 
sulphide. The values obtained with the acid prepared by the 
second method were consistently higher by about 3% than with the 
acid prepared by the first method, and at present this discrepancy 
cannot be explained. The conversion took place at 25° in the pres- 
ence of varying concentrations of hydrochloric or chloroacetic acid, 
in the presence or absence of varying concentrations of the corre- 
sponding potassium salt. In the case of hydrochloric acid it is 
shown that the catalytic influence is not strictly proportional to 
the hydrogen-ion concentration as determined by conductivity 
measurements. The presence of potassium chloride increases the 
catalytic effect of hydrochloric acid. The catalytic effect can be 
expressed in terms of a catalytic activity of hydrogen-ion and un- 
dissociated molecule, but the ratio of these two effects is different 
if calculated from a series of acid concentrations or from a series of 
constant acid and varying neutral salt concentrations (compare 
Dawson and Reiman, T., 1915, 107, 1426). The catalytic ratio 
in the case of hydrochloric acid is of the same magnitude as that 
observed in ester catalysis (compare Taylor, A., 1915, ii, 248). 

The results obtained with chloroacetic acid as a catalyst show 
certain abnormalities, which cannot at present be satisfactorily 
explained. No concordant figures could be obtained from any pair 
of results for the catalytic ratio. W. G. 


Numerical Relation of Atomic Weights to Atomic 
Numbers. Recinatp Granam Durrant (J. Amer. Chem. Soc., 
1917, 39, 621—626).—A theoretical paper in which the author 
discusses the work of Harkins and Wilson on the relationships 
existing between the atomic weights and atomic numbers of the 
elements (see Harkins and Wilson, A., 1915, ii, 544). Harkins and 
Wilson find that the relationship between atomic weight and atomic 
number is given, for the lighter elements, by the equation 
W=2n+ {4+[(-—1)"-!x4]}, but for the heavier elements another 
term has to be introduced, and the equation becomes 

W =2(n +m) +[$+3(-1)"-1]. 
The n/ values are not given by the above-mentioned authors, and 
a table of these values is appended to the present paper. A graph 
of the m/ values against the atomic numbers approximates on the 
whole to four straight lines: (1) a horizontal line along the axis 
from helium to chlorine; (2) a shorter horizontal line from 
titanium to cobalt (n’=2); (3) a long line from copper to bismuth 
inclined at an angle the tangent of which is 4; and (4) a 
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short line parallel to (3), but above it, from niton to uranium. 
The slope in the curves (3) and (4) can be reduced to the horizontal 
by obtaining the values 2[m + (nm —29)/3]; this is done in the paper, 
and the values (W—2n) and {W—2[n+(n—29)/3]} have been 
plotted against the atomic numbers. The deviations of the atomic 


weights from the doubled atomic numbers are considered. 
J. F. 8. 


Twenty-fourth Annual Report of the Committee on Atomic 
Weights. Determinations Published During 1916. Grecory 
Paut Baxter (J. Amer. Chem. Soc., 1917, 39, 333—341).—A 
résumé of the atomic weight determinations of the year 1916, 
which includes the numerical details of determinations on 
hydrogen (Burt and Edgar, A., 1916, ii, 427), H=1-00769; argon 
(Schultze, A., 1915, ii, 833), A=39°945; zinc (Baxter and Grose, 
A., 1916, ii, 327), Zn=65°381; bromine (Moles, A., 1916, ii, 526), 
Br=79°926; yttrium (Hopkins and Balke, this vol., ii, 34), 
Yt=88'°91; columbium (Smith and van Haagen, A., 1915, ii, 692), 
Cb=93'13; cadmium (Baxter, Grose, and Hartmann, A., 1916, 
ii, 327), Cd=112°407; tin (Baxter and Starkweather, A., 1916, 
ii, 637), Sn=118°703; neodymium (Baxter, Whitcomb, Stewart, 
and Chapin, A., 1916, ii, 325), Nd=144°261; dysprosium (Engle 
and Balke, this vol., ii, 259), Dy=164°228; radioactive lead 
(Richards and Wadsworth, this vol., ii, 91), Pb(Ra)=207'183— 
206°084 ; lead (Gichsner de Coninck and Gérard, this vol., ii, 33), 
Pb=2Q6'98 ; bismuth (CEchsner de Coninck and Gérard, A., 1916, 
ii, 189), Bi=208°50. J. F. 8. 


The Structure of Inorganic Compounds. Samvuet Henry 
Currrorp Brices (T., 1917, 111, 253—267)—The author has 
previously attempted (T., 1908, 98, 1564) to devise formule for 
complex salts on the basis of the conception of duplex affinity, and 
a further study of this hypothesis has now been made from the 
point of view of the electron theory. 

In addition to the distinction between positive and negative 
affinity, a further distinction is made between primary and 
secondary affinity. The secondary affinity only shows itself when 
the primary affinity has come into play. This is illustrated by 
reference to the ammoniacal copper compounds. The examina- 
tion of these shows that cuprous compounds combine with a maxi- 
mum of three molecules of ammonia and cupric compounds with six 
molecules, whilst metallic copper, that is to say, the neutral atom, 
is incapable of direct combination with ammonia. It would seem, 
therefore, that the copper atom develops negative (secondary) 
affinity when it has lost an electron, and when it has lost two 
electrons the negative affinity becomes more pronounced. Com- 
bination of atoms as a result of the saturation of primary affinity 
only is accompanied by a transfer of electrons from one atom to 
the other, whereas no such transfer takes place when the secondary 
affinities are saturated. 
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The theory is examined in reference to the constitution of 
ammonia and ammonium salts, the strengths of acids and bases, 
the stability of the compounds of ammonia with metallic salts, 
and the phenomenon of polymerisation. This leads to the view 
that compounds formed by the saturation of primary affinity only 
are of the “strong electrolyte” type, those formed by the satura- 
tion of secondary affinity only of the “ molecular compound ”’ type, 
and those formed by the saturation of both kinds of affinity of the 
“organic compound” or “ paraffin” type. These three categories 
represent only extreme types, and most compounds are of inter- 
mediate character. 

It is pointed out that the formule suggested on the above theory 
are purely affinity, and not valency formale. It may, indeed, be 
doubted whether a theory of valency is admissible in modern 
inorganic chemistry. H. M. D. 


A Simple Gas Generator. R. O. Fernanpez (J. Amer. 
Them. Soc., 1917, 39, 271).—A generator of the Kipp type con- 
structed from apparatus available in every laboratory. 

H. M. D. 


An Efficient Desiccator. L. 8. Prarr (J. Amer. Chem. Soc., 
1917, 39, 271—272).—The apparatus consists of a Buchner funnel 
connected below through a stopcock and safety flask with a water- 
pump. Resting on the funnel is a heavy brass disk with a ring 
or sheet of rubber cemented on the lower surface, which affords 
an airtight joint when pressure is brought to bear on the disk by 
means of screws acting between the disk and a metal collar 
beneath the funnel. A brass tube passes through the centre of 
the disk, and this tube is connected through a stopcock to a 
system of drying towers. The material to be dried is placed in 
the funnel, the disk placed in position, and by means of the pump 
a current of dry air or inert gas is forced through the funnel. If 
the material requires to be dried at an elevated temperature, the 
apparatus may be enclosed in an air-bath. H. M. D. 


Laboratory Experiment. Enrichment of Illuminating Gas. 
Ross ALLEN Baker (J. Amer. Chem. Soc., 1917, 39, 646).—A 
trap, consisting of a wide-mouthed bottle, is introduced between 
the gas outlet and a Bunsen burner. A copper wire is bound 
round one of the tubes which project through the stopper and 
serves to support a piece of calcium carbide. The Bunsen is 
lighted so that it is quite non-luminous, the carbide is then shaken 
into water, contained in the bottle, when the flame becomes 
luminous owing to the liberated acetylene. J. F. 8. 
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Inorganic Chemistry. 


Electrolytic Formation of Perchlorate. E. L. Mack (J. 
Physical Chem., 1917, 21, 238—264).—The mechanism of the 
formation of perchlorate by the electrolysis of chlorate solutions 
is usually regarded as that expressed by the equation 2CI10,'+ 
H,0 + 2F=HC1O,+HCI1O;, a view first put forward by Oecechsli 
(A., 1904, ii, 22). It is pointed out that this theory rests on 
several assumptions for which there is no experimental evidence, 
and that it does not account satisfactorily for the very marked 
decrease in the yield of perchlorate when platinised platinum 
anodes are substituted for smooth platinum anodes nor for the 
decrease in the efficiency with rising temperature. On the other 
hand, it is claimed that the phenomena associated with the electro- 
lytic formation of perchlorate can be easily and satisfactorily ex- 
plained on the assumption that the action consists in the com- 
bination of the chlorate ions with active oxygen resulting from 
the discharge of oxygen or hydroxyl ions at the anode. 
This view is supported by Schoch’s experiments (A., 1911, 
ii, 14), which showed that in a V/3-solution of potassium chlorate 
with an iron anode, perchlorate formation begins when the 
anode potential reaches +0°023 volt, whereas oxygen is not evolved 
until the anode potential reaches +1°5 volts. It is thus clear that 
the electrolytic formation of perchlorate absorbs an amount of 
energy which is very much smaller than that required for the 
liberation of oxygen or the discharge of the chlorate ion. 

In support of the author’s theory, it has been found that chlorate 
may be~ oxidised to perchlorate by persulphuric acid, ozone, or 
hydrogen peroxide in acid solution. The oxidation may also be 
effected by the action of oxygen which has been activated by ultra- 
violet light. The reaction may be represented by the equation 
HClO, + O=HCI1O,, and for a given concentration of chlorate the 
rate of oxidation will depend on the concentration of the active 
oxygen. The conditions obtaining in the experiments in which 
the chlorate has been cxidised to perchlorate by purely chemical 
agents are quite comparable with those attending electrolysis, and 
there are thus grounds for the assumption that the action is of the 
same kind. H. M. D. 


Preparation of Sulphurous Acid. Epwarp Harr (J. Amer. 
Chem. Soc., 1917, 89, 376).—Fuming sulphuric acid containing 
30% SO, is warmed with lump sulphur. The sulphur dissolves, 
forming a blue solution, from which, on warming, sulphur dioxide 
is given off mixed with some sulphur trioxide. Evolution of 
sulphur dioxide ceases when all the sulphur trioxide has been 
acted on and the sulphur melts. W. G. 
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The Synthesis of Ammonia. Henry Lr Caare ier (Compt. 
rend., 1917, 164, 588—590).—Historical. The author claims 
priority over Haber for the synthesis of ammonia ‘under pressure. 

W. G. 


The New Values of the Atomic Weights of Carbon and 
Sulphur in the International Table for 1916, E. Moss 
(J. Chim. Phys., 1917, 15, 51—59).—Further evidence is brought 
in support of Guye’s view (compare this vol., ii, 198) that the revi- 
sions of the atomic weights of carbon and sulphur proposed for 
1916 by the International Committee are premature and not justi- 
fied. Recalculating the values from the results of Richards and 
Hoover (compare A., 1915, ii, 96), based on the atomic weight of 
sodium, the author arrives at the results C=11°996—12°001 and 
S=32°048—32°056. W. G. 


The Faulty Values of the Atomic Weights of Carbon and 
Sulphur. Pu. A. Guye (J. Chim. Phys. 1917, 15, 60—63).— 
Further arguments in support of Moles’s views (compare preceding 
abstract). W. G. 


Crystallographic Constants of some Artificial Crystals. 
Herm. Rose (Centr. Min., 1917, 85—87).—Cesium dithionate, 
Cs,S8,0,, crystallises in the trapezohedral tetartohedral class of the 
hexagonal system [a:c=1:0°6316]. It is isomorphous with 
potassium and rubidium dithionates, the angular measurements 
being very close to those of the latter. Optically, the crystals are 
positively uniaxial and circularly polarising. For yellow light, 
w=1°444, e=1°491. 

The hydrated salt, 2Cs,S,0,,H,O, crystallises in the holohedral 
class of the rhombic system [a:b :c=0°8832:1:0°5058]. The optic 
axial plane is (010), the acute positive bisectrix 1 (010), 2Hy,=51°5°, 
v>p. Measurable crystals of the corresponding rubidium salt were 
not obtained. 

Terpin, C,H,(OH),, is rhombic holohedral [a:b:e= 
0°7888 :1:0°8224]. There is a perfect cleavage parallel to (001). 
The optic axial plane is also parallel to (001), the axial angle in 
monobromonaphthalene for the green mercury line A=546'l pp 
being 2H=72°5/. For the same line, a=1°5209, B=1°5292, 
y=1°5416, whence 2V =79°0’. Calculated from 2H and B, 2V= 
79°42!, E. H. R. 


The Oxy-salts of the Alkaline Earth Metal Haloids. 
Equilibria in Ternary Systems. I. J. Mirixan (Zeitsch. 
physikal. Chem., 1917, 92, 59—80).—The basic salts formed by the 
alkaline earth metal haloids have been derived from a study of the 
equilibrium relations in the ternary system formed by the alkaline 
earth metal haloid, the corresponding hydroxide and water. The 
results obtained with calcium chloride and bromide and with 
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barium chloride, bromide, and iodide have been previously 
described (A., 1912, ii, 760). 

The data for calcium iodide at 25° show the existence of the basic 
salt, CalI,,3CaO,16H,O, which is stable in contact with solutions 
containing from 28°44 to 66°68% of calcium iodide. The only basic 
chloride of strontium has the composition SrCl,,SrO,9H,O, and this 
only exists in contact with solution at temperatures above 20°5°. 
Below this temperature the chloride, SrCl,,6H,O, and the hydr- 
oxide, SrO,9H,O, may co-exist as solid phases in contact with 
aqueous solutions. The solution saturated with respect to these 
substances at 0° contains 0°31% of strontium oxide and 30°58% of 
strontium chloride. 

Observations at 25° show that strontium bromide forms the basic 
salt SrBr,,SrO,9H,O. At this temperature it can only exist in 
contact with solutions containing from 40°66 to 49°79% of strontium 
bromide. Strontium iodide at 25° yields a basic salt of the com- 
position SrI,,2SrO,9H,O, which is stable in contact with solutions 
containing from 49°37 to 64°04% of strontium iodide. 

Incidentally, the cryohydratic temperatures for strontium 
bromide and barium bromide were determined. The former is at 
— 28° and the eutectic solution contains 41°7% of strontium bromide. 
The cryohydratic temperature of the barium salt is at —22°6° and 


the eutectic solution contains 46°6% of barium bromide. 
H. M. D. 


Action of Magnesium on Aqueous Solutions. Freperick 
H. German (J. Amer. Chem. Soc., 1917, 39, 596—604. Compare 
this vol., ii, 90).—The action of 0°1N-potassium chloride has been 
examined on chemically pure magnesium prepared by distillation ; 
it is shown that this solution acts just as readily on the pure mag- 
nesium as on the material previously used (Joc. cit.), which con- 
tained 0°5% of impurity. The hydrogen-ion concentration was 
measured in cells of the type Hg|Hg,Cl,,0°1VKC1||0°'1NKC1| Pt H,, 
into which were placed pure magnesium and 99°5% magnesium as 
hydrogen generators; the hydragen-ion concentrations were practi- 
cally identical in the two cases, so that it seems safe to conclude 
that the impurity in the magnesium previously used did not seri- 
ously affect the results. The behaviour of magnesium (99°5%) in a 
series of 0°14/-solutions of twenty typical electrolytes was also 
examined in the same way as with potassium chloride, the volume 
of hydrogen liberated by a surface of 412 sq. cm. in twenty-four 
hours being measured. The general behaviour in these solutions 
was found to be much as in the case of potassium chloride. This is 
considered to be additional evidence in favour of the hypothesis 
already advanced that in the reaction represented by the equation 
Mg +2H,0 —> Mg(OH), + H, the solute acts catalytically. In solu- 
tions of salts which undergo hydrolysis, the evolution of hydrogen 
was found to be accelerated if the ‘base of the salt was weak and 
retarded if the base of the salt was strong. Non-electrolytes appear 
to exert no appreciable influence on the rate of reaction. This 
suggests that the effective catalytic agency is ionic. J. F. 8. 
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Cerium-Iron Alloys. Rupo.r Vocen (Zeitsch. anorg. Chem., 
1917, 99, 25—49).—The alloys are prepared in quantities of 
20 grams in_ special porcelain tubes, the cerium used containing 
95°6% Ce, with lanthanum and traces of iron, but free from neo- 
dymium and praseodymium. Nitrogen is used to protect against 
oxidation. Cerium of this degree of purity freezes at 775°. The 
freezing-point curve falls to a eutectic point at 635° and 5% of 
iron. On the rising branch of the curve a compound, CeFe,, sepa- 
rates, which is changed at 773° to the compound Ce,Fe,;. There is 
a second break in the curve at 1085°, where Ce,Fe, breaks up into 
liquid and a solid solution rich in iron. This solid solution contains 
up to 15% of cerium at 1085°, diminishing on cooling to about 11% 
at 850° and lower temperatures. It undergoes two polymorphic 
changes due to those of iron, at 840°, determined thermally, and 
again at 795°, recognised by the appearance of magnetic properties 
on cooling. The change in saturation of the solid solution at these 
points, if any, is too small to be observed. Cerium, CeFe, and 
Ce,Fe;, do not form solid solutions. 

The reactions in the solid state take place slowly, and there is 
difficulty in obtaining equilibrium. The compound CeFe, is mag- 
netic at the ordinary temperature, but becomes non-magnetic at 
116°. It is uncertain how far the second compound is magnetic, as 
the alloys contain the magnetic solid solution, which becomes non- 
magnetic at 795°. The hardness is a maximum at 60% of cerium. 

The saturated solid solution is more resistant to oxidation than 


pure iron. The compounds are readily oxidisable, especially CeFeg. 
The pyrophoric properties reach a maximum at 70% of cerium, and 
depend on the presence of one or other of the compounds. Pyro- 
phoric cerium alloys usually consist of a hard compound embedded 
in a softer, readily oxidisable ground-mass. C. H. D. 


Rare Earths. Epcar W. Eneie and Criarence W. BALkE 
(J. Amer. Chem. Soc., 1917, 39, 53—68).—A considerable quantity 
of a mixture of the rare earths has been fractionated first by the 
sodium sulphate method to remove the cerium earths from the 
yttrium earths and then by the bromate method to separate the 
yttrium earths. The bromate method is found to be efficient for 
concentrating erbium, yttrium, and dysprosium material. A com- 
parative study was made of the permanganate and sulphuric acid 
volumetric methods for control of the fractionation. They have 
been found to give practically the same results in earth mixtures 
the bromates of which have a solubility near that of yttrium 
bromate. The dysprosium material obtained from the bromate 
fractionation was further purified by fractionation of the ethyl 
sulphates, and this material was very pure, and was used to deter- 
mine the atomic weight of dysprosium. The method adopted con- 
sisted in the conversion of the oxide into chloride by the method 
used by Egan and Balke (A., 1913, ii, 508) for the atomic weight 
of yttrium. As a mean of six experiments, from the ratio 
Dy,0,:2DyCl, the value 164°228 was obtained for the atomic 
weight, which is considerably higher than the value accepted by 
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the international Atomic Weight Committee. Dysprosium oxide 
is found to have D?”=7°81. Dysprosium chloride is described as an 
olive-green mass, which dissolves slowly and completely in water 
with development of a considerable amount of heat. The solution 
is almost neutral to litmus, quite neutral to methyl-orange, faintly 
acid to phenolphthalein and to methyl-red. J. F. 8. 


The Structure of Metallic Coatings Prepared by the 
Metallic Spraying Method. Hans Arnotp (Zeiisch. anorg. 
Chem., 1917, 99, 67—72).—-Coatings prepared by Schoop’s method 
of melting the end of a rod of metal and converting the molten 
drops immediately into spray by the action of a blast of air have 
been examined microscopically. Such coatings may be obtained in 
an adherent form even on paper or celluloid. The molten drops 
are elongated during their flight through the air, so that each has 
a long tail. The coatings have a fine waved or laminated struc- 
ture, which is characteristic, and enables them to be distinguished 
from coatings obtained electrolytically or by other methods. The 
laminz are due to the flattening out of the drops on reaching the 
surface. The union of the particles is a mechanical one, the fibres 
being felted together, and the evidence does not point to the forma- 
tion of a true weld. Thus, successive spraying with zinc and copper 
leaves the two metals separate, and brass is not formed. C. H. D. 


Cupric Cuprous Sodium Thiosulphate Ammoniate. 
ALFRED BEnRATH (Zeitsch. anorg. Chem., 1917, 99, 5—10).—The 
salt described by Bhaduri (A., 1912, i, 597) as a cuprous sodium 
trithionate ammoniate is deep blue, which makes it improbable that 
it is a cuprous salt. It is identical with a salt previously prepared 
by several workers from sodium thiosulphate and ammoniacal 
copper solutions. The cupric content of the salt is determined by 
making a solution out of contact with air, and comparing the colour 
with that of a standard cupric solution. The ratio of Cu’ to Cu” 
is found to be 2:1. The whole of the sulphur is present in the 
thiosulphate complex. The number of ammonia molecules is prob- 
ably five. Regarding the cupric atom as the central atom, the 


formula becomes: 
, 8,0 
 (Cu,8,0,)CuNH,), |es.05, 


It has not been found possible to prepare analogous compounds 
with potassium thiosulphate in place of sodium, or with ethylamine 
or pyridine in place of ammonia. Ethylenediamine gives a violet 
salt, having the composition 2CuS8,0,,3C,H,(NH,).,2H,O, in which 
the whole of the copper is in the cupric condition. C. H. D. 


Non-aqueous Solutions. I. Reactions in isoAmyl 
Alcohol Solutions. Harry A. Curtis and Rosperr M. Burns 
(J. Amer. Chem. Soc., 1917, 839, 33—38).—The authors have 
carried out a number of reactions with inorganic substances in 
isoamyl alcoholic solution. Cobalt chloride is readily soluble in 
isoamyl alcohol, forming a deep blue solution; the cobalt is only 
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partly precipitated by hydrogen sulphide, leaving a blue, super- 
natant solution. Ammonia precipitates the compound CoCl,,3NH, 
as a pale rose-coloured powder. Mercuric iodide is only slightly 
soluble in cold isoamyl alcohol, but readily so in the hot liquid. 
On cooling a solution, the iodide separates in yellow crystals, which 
slowly pass into the red modification on keeping. Hydrogen 
sulphide causes the separation of an orange-red precipitate, which 
slowly becomes brown, and finally black if the stream of gas is 
continued, meanwhile, the solution takes on the odour of isoamyl 
mercaptan. If the solution is saturated with hydrogen chloride 
before the hydrogen sulphide is added, there is no precipitation of 
sulphide. Mercuric chloride behaves in much the same way as the 
iodide. Copper chloride forms a deep green solution, which on 
warming becomes brownish-green, the solution being almost opaque. 
Hydrogen sulphide precipitates the sulphide in a quantitative 
manner, Cadmium bromide added to the copper chloride turns 
the solution brown, owing to a double decomposition. Cadmium 
iodide solution precipitates cuprous iodide and liberates iodine; 
ammonia produces at first a green precipitate, which changes to 
a blue compound with more ammonia. The blue compound is 
unstable in the air and liberates ammonia, forming the green com- 
pound CuCl,,2NH,. Hydrogen chloride changes the colour of the 
solution to yellowish-brown. Cobalt nitrate is moderately soluble 
in isoamyl alcohol, forming a wine-red solution. The addition of 
hydrogen chloride changes the colour to blue; hydrogen sulphide 
quantitatively precipitates cobalt sulphide. Ammonia produces a 
dirty green precipitate. Cadmium bromide changes the colour to 
blue, owing to double decomposition. Zinc chloride is soluble in 
isoamyl alcohol to form a colourless solution. Ammonia pre- 
cipitates ZnCl,,2NH,. Cadmium iodide solution in isoamy]l 
alcohol is colourless. Hydrogen chloride liberates iodine, and 
ammonia precipitates CdI,,2NH;. Hydrogen sulphide precipitates 
a yellow compound which has the formula CdI,,2H,S. Ferric 
chloride dissolves in isoamyl alcohol to form an amber-coloured 
solution, which on keeping slowly deposits a rust-coloured pre- 
cipitate. Hydrogen sulphide at first precipitates a dark brown 
compound, which changes to a straw-coloured compound with 
excess of hydrogen sulphide. Selenium dioxide is readily soluble 
in isoamyl alcohol, producing a solution which is acid to litmus. 
On keeping the solution for several days, the red modification of 
selenium separates out. Ammonia precipitates ammonium amyl 
selenite, NH,*SeO,°C;H,,, a white compound, which on keeping 
in the air decomposes, red selenium separating. Ammonium thio- 
cyanate is readily soluble in itsoamyl alcohol. Hydrogen chloride 
precipitates ammonium chloride, and ferric chloride produces a 
blood-red coloration. Methyl-orange dissolves sparingly in iso- 
amyl alcohol to form a yellow solution, which turns pink when 
shaken with an equal volume of W/2-hydrochloric acid, but when 
0°125N-acid is used, only the aqueous layer becomes pink. The 
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neutral tint can be obtained in the amy] alcohol solution by using 
0°2N-hydrochloric acid. J. F. S. 


Variation in the Physical Properties of Precipitated and 
Colloidal Manganese Dioxide from the Point of View of 
Physical Chemical Equilibrium. Epcar J. Wirzemayn (J. 
Amer. Chem. Soc., 1917, 39, 25—33).—In an earlier paper (A., 
1915, ii, 461) it was stated that colloidal manganese dioxide pre- 
pared from aqueous solutions of dextrose and potassium perman- 
ganate in the presence of an alkali hydroxide undergoes colloidal 
transformations which vary with the conditions, and seem to 
be dependent on equilibria of an unknown nature. It has now 
been shown that the amorphous colloidal manganese dioxide 
obtained by reducing potassium permanganate with small quanti- 
ties of acetone in the presence of variable amounts of potassium 
hydroxide (0O—155 grams per litre) undergoes changes comparable 
with those of the emulsoid-suspensoid type of manganese dioxide. 
On the basis of certain_results of other workers in this field, the 
author has made an attempt to interpret the experimental data 
for both types of colloids on the basis of two types of dynamic 
equilibria: (1) molecular association — molecular dissociation, 
and (2) hydration — dehydration. The experimental observa- 
tions are found to agree readily with such an interpretation. 


J. F. S. 


A New Method for the Passification of Iron. A. Smits 
and C. A. Losry bE Bruyn (Proc. K. Akad. Wetensch. Amster- 
dam, 1917, 19, 880—884).—On the assumption that there is an 
internal equilibrium between ferrous and ferric ions in metallic 
iron, and that the passive state is to be attributed to the disturb- 
ance of this equilibrium condition in the surface layers of the 
metal, it was anticipated that iron would become passive in con- 
tact with a solution of a ferric salt. Since it was probable that 
the nitrate ion would act as a negative catalyst in regard to the 
internal equilibrium, experiments were made with a solution of 
ferric nitrate. These experiments have given a positive result— 
in that the iron becomes passive if the temperature does not exceed 
a certain value, which depends on the concentration of the ferric 
nitrate solution. The greater the concentration, the higher is the 
limiting temperature. 

It is shown that the passivity cannot possibly be attributed to 
the free nitric acid resulting from hydrolysis of the ferric nitrate, 
and the observations are considered to afford further support for 


the authors’ views on the electromotive behaviour of metals. 
H. M. D. 


Dialysis. II. Hot Dialysis of the Chlorides of Ferric 
Iron, Chromium, and Aluminium, and the Rapid Prepara- 
tion of their Hydrated Oxides. Marks Nezipie and Jacos 
Baras (7. Amer. Chem. Soc., 1917, 39, 71—81. Compare A.. 
1916, ii, 475, 603)—-A number of experiments have been carried 
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out on the hot dialysis of ferric chloride and the chlorides of 
aluminium and chromium. The experiments were mostly carried 
out at 75—80° in parchment bags; two experiments were also 
made at the boiling point. The pure sols are obtained very 
rapidly. Hydrated aluminium oxide sol prepared at 75—80° is 
a slightly turbid and opalescent substance, from which, on keep- 
ing, a slight sediment settled. The hydrated chromic oxide sols 
were mobile, homogeneous, and clear green; in some cases they 
showed no tendency to gel after keeping for two months. The 
hydrated ferric oxide sols were of the yellow ochre variety; all 
had a tendency to settle, especially that prepared from the most 
concentrated ferric chloride. In very dilute solution, the whole 
of the ferric oxide sols were yellow, opalescent, and more stable. 
Pure hydrated chromic oxide sols are stable while hot, and gel 
slowly at the ordinary temperature. This leads to the conclusions 
that the higher the temperature the less electrolyte is necessary 
to stabilise the sol, and the attainment of adsorption equilibrium 
requires time at the ordinary temperature. It is also shown that 
the concentration of electrolyte necessary for stability at a given 
temperature increases with increase in the concentration of the 
colloid. The hydrated oxide sols have also been prepared by the 
addition of ammonium hydroxide to the chloride solutions and 
dialysing at 75—80°. The yield of colloid by this method in the 
case of iron is 89°9%, whilst in the case of aluminium and 
chromium it is only 53°3% and 41°3% respectively. This shows 
that in the last two cases the colloidal oxides are capable of 
passing through parchment paper. In the experiments conducted 
at the boiling point, a hydrated chromic oxide sol was obtained 
in ten hours which was purer than that obtained by dialysing a 
solution of chromic oxide in chromic chloride in the cold for 


seventy-three days. J. F. 8. 


The Hydrolysis of Cobalt and Nickel Acetate. K. A. 
VESTERBERG (Zeitsch. anorg. Chem., 1917, 99, 22—24).—The 
hydrolysis of these acetates has been determined by the extraction 
method (compare this vol., ii, 248). In 0°5N-solution at 18°, 
cobalt acetate is hydrolysed to the extent of 0°19% and nickel 
acetate to 0°43%. In 0°2N-solution at 18°, the hydrolysis of cobalt 
acetate is 0°16% and of nickel acetate 0°38%. The fact that the 
nickel salt appears to be more strongly hydrolysed in the 0°51- 
solution is attributed to the salting out of acetic acid by the more 
concentrated solution. 

Cobalt hydroxide is thus a stronger base than nickel hydroxide 
(compare Denham, T., 1908, 93, 41). C. H. D. 


Alkali Double Fluorides of Quadrivalent Elements. 
Anton Sxrapat and Joser Gruser (Monatsh., 1917, 38, 19—24). 
—The authors have prepared and examined a number of double 
fluorides of quadrivalent elements with the alkali metals. Caesiwm 
stannifluoride, Cs,SnF,, was prepared by adding a solution of 
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cesium carbonate in water to a solution of a stannic acid in 40% 
hydrofluoric acid and allowing to crystallise. It forms hexagonal 
erystals, which are optically negative uniaxial and consist only of 
the prism [1010] and the basal plane [0001]. Rubidium stanni- 
fluoride, Rb,SnF,, was prepared similarly to the cesium salt; it 
separates at first as a gelatinous mass, which becomes crystalline if 
kept in contact with the mother liquor for several days. It forms 
hexagonal tablets which are optically negative uniaxial. Caesiwm 
plumbifluoride, Cs.PbF,, was prepared by dissolving lead acetate in 
cold hydrofluoric acid and adding cesium carbonate. Crystals 
began to separate in several days; these were rhombohedral [a :c= 
1:0°7855]. Rubidium plumbifluoride, Rb,.PbF,, was prepared simi- 
larly to the corresponding cesium compound ; these crystals were 
also rhombohedral [a:c=1:0°7884). Caesium germanofluoride, 
Cs,GeF,, was prepared by dissolving the dioxide of germanium in 
hydrofluoric acid and adding a solution of cesium fluoride. A 
crystalline precipitate was formed on agitating the liquid. Rubr- 
dium germanofluoride, Rb,GeF,, was formed similarly to the corre- 
sponding cesium compound. J. F. S. 


The Zirconyl Radicle (ZrO). Ep. Cuauvener (Compt. rend., 
1917, 164, 630—633)—From a study of the change in electrical 
conductivity of an NV /100-solution of zirconium chloride during 
progressive treatment with an V/100-solution of sodium hydroxide, 
and also from measurements of the heat developed under similar 
conditions, the author concludes that the results obtained point to 
the existence of the radicle (ZrO) in zirconium compounds. 


W. G. 


Preparation of a Basic Bismuth Chlorate. L. Vanino 
and F. Mussenue (Ber., 1917, 50, 323—-324).—- Bismuth oxychlor- 
ate, BiOC1O,, separates in long, glistening prisms on cooling a hot 
solution of bismuth nitrate (24°2) and sodium chlorate (96°8) in 
water (100). It does not react apparently when warmed with 
sulphur or charcoal and sulphur, but it detonates on heating with 
potassium cyanide. A mixture of bismuth nitrate (24) and sodium 
chlorate (64) gives a stable solution in 500—600 c.c. of water; such 
a solution is acid in reaction, but turns turmeric paper brown, this 
change being non-reversible, and it gives all the reactions of 
bismuth. Bismuth oxynitrate and chloride do not react in the 


same way; neither could a bromate or iodate be prepared. 
J. C. W. 


_ Preparation of Chloroplatinic Acid by Means of 
Hydrogen Peroxide. Paut Rupnick and R. D. Cooke (J. 
Amer. Chem. Soc., 1917, 39, 633—635).—It is shown that platinum- 
black dissolves entirely in a mixture of hydrochloric acid and 
hydrogen peroxide, forming chloroplatinic acid and thus preventing 
the formation of nitrosoplatinic chloride and chloroplatinous acid, 
two substances which very often are to be found in chloroplatinic 
acid prepared from aqua regia. These substances seriously affect 
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the accuracy of potassium estimations by means of chloroplatinic 
acid. The method described for the preparation of chloroplatinic 
acid consists in covering 10 grams of platinum-black, dried, but 
not ignited, with 50 c.c. of concentrated hydrochloric acid. The 
mixture is heated to 50—60°, and hydrogen peroxide (3—30%) 
slowly added at such a rate that there is moderate evolution of 
chlorine. J. F. 8S. 


Mineralogical Chemistry. 


The Separation and Thermal Metamorphosis of the 
Zechstein Salts according to the Hypothesis of Rozsa. 
Ernst JANECKE (Zeitsch. anorg. Chem., 1917, 99, 1—4).—The view 
that the potash deposits consisted primarily of kainite and 
bischoffite has been opposed by Rozsa (this vol., ii, 97), who main- 
tains that kieserite and carnallite represent the primary deposit. 
There is no available source from which the solutions rich in mag- 
nesium chloride, required by this hypothesis, could have come. 
The formation of primary kainite and bischoffite is a necessary 
consequence of the theory of double salts, and some of the equations 
given by Rozsa are theoretically impossible. C. H. D. 


Halloysite from Colorado. Esper 8. Larsen and Epear T. 
Wuerry (J. Washington Acad. Sci., 1917, 7, 178—180).—A white, 
dull, opaline clay occurs as the matrix of nodules of gearksutite in 
the fluor-spar mine at Wagon Wheel Gap, Colorado. It is optically 
isotropic with refractive index 1°47, increasing to 1°54 on exposure 
to air and to 1°55 after the material has been heated to 65°. 
Analysis agrees with the formula A1l,0;,2Si0,.,2H,O,2aq : 


H,O H,0 H,O 
Al,O,. CaO. Na,O. SiO,. (below 100°). (100—400°). (>400°). Total.* 
35-58 0-77 0-10 40-09 8-60 2-12 12-88 100-14 
* Also traces of Fe,0O;, MgO, K,O. 


Occurring more abundantly in the same mine is another some- 
what similar clay, which is also isotropic with nm 1°557, but with the 
composition of kaolinite, Al,0;,2Si0,,2H,O. Halloysite is regarded 
as an amorphous mineral corresponding with kaolinite, but holding 
extra water, either by capillarity or adsorption, the formula being 
written as Al,O;,2Si0,,2H,O,aq. L. J. 8. 
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Analytical Chemistry. 


Some Main Lines of Advance in the Domain of Modern 
Analytical Chemistry. A. Cuasron Cuapman (T., 1917, 111, 
203-——-220).—A lecture delivered before the Chemical Society on 


March 15th, 1917. H. M. D. 


A New Industrial Apparatus for the Estimation of Com- 
bustible Gases. Enrique Hauser (Anal. Fis. Quim., 1917, 13, 
93—109).—A description of a new form of explosion pipette and 
absorption pipette for gas analysis. A. J. W. 


Improved Nephelometer—Colorimeter. Puiip Apo.PH 
Koper (J. Biol. Chem., 1917, 29, 155—168).—The new instrument 
differs from the ordinary type of colorimeter, such as the Duboseq, 
in possessing movable cups instead of movable plungers. The 
heights of the cups are adjusted by means of a screw arrangement, 
with double milled head for rough and fine adjustment, which 
avoids the errors due to the Jost motion inherent in racks and 
pinions. The plungers are made of black glass with fused-in, 
optically clear bottoms, and the bottoms of the cups are likewise 
fused in (not cemented), thus permitting the use of practically all 
solvents. 

The author also describes a simple and convenient electric lamp 
with double adjustable reflectors which permit of the regulation of 
the amount of light reaching either side of the colorimetric field. 
The instrument can be furnished with an eye-support for keeping 
the eye steady, and also with attachable light filters for facilitating 
measurements with coloured fluids. Full directions for using and 
adjusting the instrument are appended. H. W. B. 


Potassium Dichromate as a Standard. III. G. Bruns 
(J. pr. Chem., 1917, [ii], 95, 37—52. Compare A., 1916, ii, 337, 
581).—Statements have been made that in the oxidation of 
potassium iodide solution by potassium dichromate in the presence 
of hydrochloric acid, the liberation of iodine sometimes occurs 
slowly, probably due to the intermediate formation of an iodo- 
chromate, ICrO,K. 

Such an observation, if real, might invalidate the use of 
potassium dichromate as a standard reagent, but after submitting 
the possibility of formation of iodochromate and of the gradual 
liberation of iodine to careful experimental examination, the 
author draws the conclusion that with dilute solutions no such 
danger is existent. DF. TF. 


New Buffer Mixtures, Standard Tubes, and Colorimeter 
for Estimating the Hydrogen-Ion Concentration of Sea- 
water. J. F. McCienpon (Proc. Amer. Soc. Biol. Chem., 1916, 
xxx—xxxi; J. Biol. Chem., 1917, 29).—The two stock solutions 


ANALYTICAL CHEMISTRY. ii. 267 


used are: (1) 0°3M-boric acid containing 2°25% of sodium chloride, 
and (2) 0°075M-borax solution containing 1°9% of sodium chloride. 
They are mixed in thirty different proportions and sealed in 
‘Nonsol’ tubes of 24 mm. bore. Thymolsulphophthalein and 
o-cresolsulphophthalein are employed as indicators, and the com- 
parison with sea-water, which is contained in open tubes of the 
same bore, is carried out with a colorimeter having the lenses of a 
stereoscope placed in contact so as to bring the centres of the tubes 
together in a sharp line when viewed from the side with one eye 
6 in. from the lenses. La H. W. B. 


The Interference of Thiocyanates, Ferrocyanides, and 
Ferricyanides in the Detection of Iodides with Palladium. 
Lovis J. Curtman and Ben R. Harris (J. Amer. Chem. Soc., 
1917, 39, 266—270. Compare this vol., ii, 108).—Thiocyanates, 
ferrocyanides, and ferricyanides all interfere with the detection of 
iodides by means of palladium chloride. An excess of palladium 
favours the detection of iodides in the presence of thiocyanates. 
The interference due to the presence of ferrocyanides and ferri- 
cyanides can, in most cases, be overcome by boiling the reaction 
mixture. W. G. 


Estimation of Iodine in Mineral Water and in the 
Thyroid Gland. D. van Os (Pharm. Weekblad, 1917, 54, 


350—353).—Chloroform employed for the extraction of iodine 
should be free from alcohol. The difficulty is avoided by employ- 
ing carbon disulphide or tetrachloride. A. J. W. 


Iodometric Estimation of Sulphur Dioxide and the 
Sulphites. Joun B. Fercuson (J. Amer. Chem. Soc., 1917, 39, 
364—-373).—The author has made a critical experimental examina- 
tion of the methods in general use for the estimation of sulphur 
dioxide in gas mixtures. For the very exact estimation of large 
or small amounts of sulphur dioxide, the excess iodine method is 
recommended. For small amounts only, either the excess iodine 
method or the Selby Smelter Commission method should be used, 
depending on which is the more convenient under the given work- 
ing conditions. The Reich method may be used for either small 
or large amounts, but will yield accurate analyses only when 
sufficiently large samples are taken to render the uncertain end- 
point a negligible source of error. When carbon dioxide and 
sulphur dioxide are to be estimated in the same sample, the 
sulphite method _-n be used to advantage. With mixtures not 
above 3 or 4%, a suitable correction factor will render the results 
fairly accurate, but with higher concentrations the uncertainty 
increases. The author emphasises the following points to be 
observed in gas volumetric analysis: (1) The gas must nowhere 
come in contact with moisture prior to its reaching the absorbent. 
(2) The apparatus must be free from all rubber connexions when 
exact analysis of mixtures containing more than 10% of sulphur 
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dioxide are to be made. For very accurate work, it is better to 
dispense with rubber entirely, although this source of error for 
mixtures containing less than 3% of sulphur dioxide may be 
neglected. (3) Mixtures of sulphur dioxide and air when dry 
do not interact appreciably, but when moist slow oxidation takes 
place. For this reason it is impossible to recover from a moist 
gas holder, even by pumping, the initial amount of sulphur dioxide 
if the gas has been kept for any great length of time. The author 
recommends the following procedure for the analysis of such soluble 
sulphites as sodium sulphite. The solid salt is dissolved directly 
in an excess of an iodine solution containing sufficient hydrochloric 
acid, and the excess iodine is estimated with thiosulphate. This 
eliminates several sources of error due to oxidation of the-salt by 
agents other than the iodine solution. J. F. S. 


Detection and Estimation of Small Quantities of Free 
Sulphuric Acid in the Presence of Sulphates. E. Vurquin 
and M. Entat (Ann. Chim. anal., 1917, 22, 61—66).—Measure- 
ments are made of the conductivity of the solution while it is 
titrated with barium hydroxide solution; the burette readings are 
plotted against the conductivity figures, and the curve exhibits an 
inflexion at the point where the free sulphuric acid has been 
neutralised. The differences in potential are measured between a 
rotating polarised platinum electrode and a normal calomel elec- 
trode, both placed in the solution (compare Dutoit and von Weisse, 
A., 1911, ii, 1129). The method is suitable for estimating quanti- 
ties of 0°005 gram of sulphuric acid in the presence of sulphates, 
organic acids, and mineral and organic salts. W. P. §. 


New Reagent for the Separation of Ammonia. I. 
Colorimetric Estimation of Ammonia in Urine. Orro 
Fourn and Ricwarp D. Bett (J. Biol. Chem., 1917, 29, 329—335. 
Compare Folin and Denis, A., 1916, ii, 574).—The authors recom- 
mend “ permutit”’ as a substitute for Merck’s purified blood char- 
coal in the method for the estimation of ammonia previously pub- 
lished. Permutit absorbs the ammonia from neutral or slightly 
acid solutions,and the permutit-ammonia compound is decomposed 
on Nesslerisation with the production of the normal colour. The 
permutit may be collected, washed, and used again repeatedly. 

W. B. 


Micro-titration of Ammonia. Gerorcre D. Barnerr (J. Biol. 
Chem., 1917, 29, 459—462).—See this vol., i, 359. 


‘‘ Nitron '"' as a Gravimetric Reagent for the Analysis 
of Substances used in Explosives. W. C. Cops and J. Baras 
(J. Amer, Chem. Soc., 1917, 39, 504—514).--For the most part a 
summary of previous work on the use of “ nitron” as a frecipitant 
in the estimation of nitric acid, perchloric acid, picric acid, and 
their salts, a full bibliography being given. The use of “ nitron”’ 
has been extended to the estimation of trinitrocreso] and its salts 
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under conditions similar .to those for picric acid (compare Busch 
and Blume, A., 1908, ii, 328). In the presence of sulphuric acid, 
dinitrophenol does not give a precipitate with “nitron,” this form- 
ing the basis for a simple method for the estimation of mixtures of 
di- and tri-nitrophenols. Busch’s method for estimating “ nitro- 
cellulose ” (compare A., 1906, ii, 708) can be used for “ nitromanni- 
tol” and “ nitrostarch,” but for “nitroglycerin” it is necessary to 
use 30% hydrogen peroxide. W. G. 


The Volumetric or Pemberton Method for Estimating 
Phosphoric Acid, with some Experiments showing the 
Influence of Temperature and the Sulphuric Acid Radicle 
on the Results. Puxitip McG. Suuey (J. Ind. Eng. Chem., 1917, 
9, 367—-370).—Very varying results are obtained, according as the 
precipitation is carried out at various temperatures over the range 
5—65°. The most satisfactory conditions are to precipitate at 30°, 
the molybdic acid solution added being also at that temperature. 
It is advisable when precipitating from a sulphuric acid solution to 
add at least 5 grams of ammonium nitrate. Old molybdate solu- 
tions from which molybdic acid tends to separate should not be 
used, as they seriously affect the results. W. G. 


Detection of Carbon in Inorganic and Organic Substances. 
Ernst Mier (J. pr. Chem., 1917, [ii], 95, 53—54).—A mixture 
of approximately 0°02 gram of the substance under investigation 
with roughly twenty times its weight of potassium azide is 
cautiously heated, at first gently and then, finally, for two minutes 
at ared heat. Potassium cyanide is formed, and may be recognised 
in the usual way by conversion into Prussian blue. 

The test, which may be rendered still more delicate by the addi- 
tional presence of a little metallic potassium in the reaction mix- 
ture, can not only be applied to organic compounds, but also to 
steel and carborundum. D. F. T. 


The Penfield Test for Carbon. W. G. Mrixter and F. L. 
Hate (J. Amer. Chem. Soc., 1917, 39, 374—375).—The authors 
describe a test, due to 8S. L. Penfield, for the detection of carbon 
in minerals and metals. The method consists in heating an 
intimate mixture of lead chromate and the substance in a narrow, 
horizontal, hard glass tube which has a small bulb blown in the 
underside of it near the open end. In the experiment, this bulb 
contains a drop of a saturated solution of barium hydroxide. The 
formation of a white film of barium carbonate on the liquid indi- 
cates the presence of carbon in the substance. The lead chromate 
is prepared by precipitation, and any accidental admixture of 
carbon from dust is removed by heating it in oxygen in the tube 
before the experiment. A series of experiments is described. A 
mixture of 9°990 grams of alumina and 0°010 gram of silicon 
carbide was made, and various quantities of this wera mixed with 
the lead chromate and the test carried out. It is shown that 10 mg. 
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of the mixture, corresponding with 0°003 mg. of carbon, gave a 
definite reaction. J. F. 8. 


A Colorimetric Method for the Estimation of the 
Percentage of Carbon Dioxide in the Air. H. L. Hiaerns 
and W. McKim Marriott (7. Amer. Chem. Soc., 1917, 39, 68—71). 
—A rapid method of estimating the amount of carbon dioxide in 
the air is described. The method consists in blowing the air 
through 2—3 c.c. of 0°001N-sodium hydrogen carbonate solution 
containing 0°01% of phenolsulphonephthalein until the colour has 
reached a constant tint. This tint is then compared with a series 
of comparison tints made by mixing suitable quantities of 
potassium dihydrogen phosphate and disodium hydrogen phos- 
phate in test-tubes, adding 0°01% solution of phenolsulphone- 
phthalein, and sealing. The method gives an accuracy of 5%. 
For air containing larger amounts of carbon dioxide than ordinary 
air, a solution of 0°0085N-sodium hydrogen carbonate is used. 
The results are deduced directly in parts per 10,000 from figures 
placed on the standards. The method is inapplicable in air con- 
taining ammonia or acid fumes. J. F. S. 


Estimation of Carbon Dioxide in Carbonates by 
Diminished Pressure. Joun B. Zinn (J. Amer. Chem. Soc., 
1917, 39, 270).—The usual apparatus is connected in series with 
an 8-litre aspirating bottle provided with a stopcock, which is 
opened before adding the acid to the reaction flask, thereby caus- 
ing a slight fall in the pressure. The flow of gas is regulated by 
means of a stopcock in the dropping funnel, and ceases automatic- 
ally when the aspirator is empty of water. H. M. D. 


[Titration of] Alkalis and Ammonia by Oxalic Acid and 
Methyl-orange. G. Bruuns (Chem. Zeit., 1917, 41, 189).—The 
author, after a general discussion of the utility and trustworthi- 
ness of oxalic acid as a starting material in volumetric analysis, 
describes methods by which alkali hydroxides, ammonia, and borax 
can be estimated by means of oxalic acid and methyl-orange. In 
the case of alkalis, the oxalic acid is titrated with the alkali until 
the end-point is almost reached, then calcium chloride sufficient 
to precipitate the whole of the oxalic acid is added. Methy]l- 
orange is then added, and the titration completed. The calcium 
chloride may be replaced by zinc sulphate, lead nitrate, silver 
nitrate, and other salts which are neutral to methyl-orange. The 
same process may be applied to the estimation of borax with 
equally good results. In the case of ammonia, it is advisable to 
add 30—40 grams of boric acid to each litre of V/10-ammonia to 
prevent the loss of ammonia by evaporation ; otherwise, the process 
is as described above. J. F. 8. 


The Estimation of Potassium as Perchlorate. Grecory 
P. Baxter and Marsusuxe Kopayasnt (J. Amer. Chem. Soc., 
1917, 89, 249—253).—The use of alcohol saturated with potassium 
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perchlorate for washing the precipitated salt, as recommended by 
Davis (compare T., 1915, 107, 1678), has been found to give 
greatly increased accuracy in this method of estimation. In 
presence of sodium, the precipitate tends to retain sodium per- 
chlorate, but this source of error may be avoided by adopting 
Caspari’s suggestion (A., 1893, ii, 390), that the precipitate should 
be redissolved after a preliminary washing and the potassium per- 
chlorate reprecipitated. The authors’ experience also suggests the 
use of absolute alcohol at a low temperature (0°) in the washing 


operations, and also the use of a platinum-sponge crucible. 
H. M. D. 


Rapid Method for Estimating Calcium in Blood and 
Milk. Henry Lyman (J. Biol. Chem., 1917, 29, 169—178).—The 
method previously described (A., 1915, ii, 700) for estimating 
calcium in urine and faces has been modified so as to permit of 
its estimation in blood and milk. Only 5 c.c. of blood or milk 
are required for an estimation which takes about two hours to 
complete. The proteins are removed by precipitation with tri- 
chloroacetic acid, and the calcium then precipitated by ammonium 
stearate as a fine cloud, which is compared with the turbidity of a 
standard solution in a nephelometer. The results are stated to be 
accurate to within less than 1%. H. W. B. 


Titration of Magnesium. F. W. Bruckmitter (J. Amer. 


Chem, Soc., 1917, 39, 610—615).—The author has examined two 
methods of volumetric estimation of magnesium in water, and 
gives details of the more favourable method of procedure. 
(1) After calcium has been removed, the solution containing 
magnesium is evaporated to dryness and the ammonium salts are 
expelled by ignition. The residue is taken up with water, acidified 
with hydrochloric acid, and, after filtering, made slightly alkaline 
with ammonium hydroxide. Microcosmic salt solution is slowly 
added to the cold solution with stirring, and, after the 
precipitate has formed, a volume of ammonia, equal to one- 
third of the total volume, is added and the solution kept for 
eighteen hours. The precipitate is filtered with suction and 
washed with 25 c.c. of alcohol. The precipitate is then washed 
into a beaker, a known excess of 0°1N-hydrochloric acid is added, 
and the excess of acid titrated with 0°1N-sodium hydroxide, using 
methyl-orange as indicator. (2) The solution from the calcium 
precipitate is evaporated to dryness and ignited. The residue is 
taken up in acidified (HCl) water, heated, and filtered. The 
filtrate is treated with an excess of 10 c.c. of aqueous ammonia 
and an excess of 10—20% of sodium arsenate. The solution is 
cooled and stirred for ten minutes. The precipitate is collected 
and washed with 3% ammonia water. It is then placed in an 
Erlenmeyer flask fitted with a trap, and boiled with 10 c.c. of 
1:1-sulphuric acid and an excess of potassium iodide until iodine 
vapours are no longer visible. While still hot, the remaining 
traces of iodine are destroyed by sulphurous acid and the whole 
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cooled quickly. The acid solution is neutralised with 0°1N-sodium 
hydroxide, using phenolphthalein as indicator, and adding from 
time to time sodium phosphate solution. When titration is com- 
plete, the volume of phosphate solution added should be one-half 
the volume of the iodine solution. The arsenious oxide solution 
is then titrated with 0°1N-iodine solution. J. F. 8. 


Titration of some Bivalent Metal Sulphates by the 
Conductance Method. Hersert 8. Harnep (J. Amer. Chem. 
Soc., 1917, 39, 252—266).—It is shown that the change in the 
electrical conductivity of solutions containing sulphates of certain 
metals, on the addition of a solution of barium hydroxide, affords 
a method for the estimation of the metals in question. The 
apparatus employed permits of the measurements being carried out 
in an atmosphere containing carbon dioxide. 

The method is applicable to the estimation of magnesium, 
copper, nickel, and cobalt in solutions containing the respective 
sulphates. It may also be used in the estimation of magnesium 
in a solution containing magnesium sulphate, calcium sulphate, 
and sulphuric acid, and hence is suitable for the estimation of 
magnesium in a dolomite. Results obtained with cadmium 
sulphate indicate the formation of a basic sulphate of the composi- 
tion CdSO,,3Cd(OH).. H. M. D. 


Method for the Separation of Lead and Iron. J. F. 
Sacuer (Chem. Zeit., 1917, 41, 245).—The process depends on the 
insolubility of basic ferric nitrate; it is useful for the separation 
of very small amounts of iron from lead salts. Two grams of the 
lead salt containing iron are heated on a water-bath with an excess 
of nitric acid (D 1°15), the mixture is then evaporated, and the 
residue heated at 100° for about fifteen minutes. The residue is 
now treated with hot water, the insoluble portion collected on a 
_ filter, washed, then dissolved in hot dilute hydrochloric acid; the 
iron is precipitated from this solution as hydroxide by the addi- 
tion of ammonia, and the precipitate is collected, washed, ignited, 
and weighed. If the substance under examination contains 
silicates which are decomposed by nitric acid, the residue obtained 
after the evaporation of the nitric acid must be heated at 125°; 
lead nitrate does not undergo the slightest decomposition at this 
temperature. Should lead sulphate be present, the residue is 
extracted with ammonium acetate solution before the basic iron 
salt is dissolved in hydrochloric acid. W. P.& 


Detection of Traces of Mercury Salts for Toxicological 
Purposes. Kenpatt Corin Brownine (T., 1917, 111, 236—240). 
—The method described, a development of the Dupré method of 
detecting mercury in explosives, involves the electrolytic deposi- 
tion of the mercury on a gold cathode, which is then washed with 
water and introduced into a Dupré tube heated at 200—250°, the 
mercury being detected by its spectrum. The best conditions for 
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electrolysing the mercury solution and for making the spectroscopic 
observations have been determined as the result of systematic 
tests. 

It was found that the mercury spectrum is shown when 200 c.c. 
of a solution containing one part of mercuric chloride in a 
thousand million is electrolysed for ten minutes, using a current 
of two amperes. 

Very dilute solutions of mercuric salts show a loss of mercury 
when kept in soft glass or even in ignited quartz glass bottles. 
If such solutions are evaporated with the object of concentrating 


the mercury salts, there is also a very appreciable loss. 
H. M. D. 


Estimation of Mercury in Basic Mercuric Salicylate and 
its Isomerides. H. Lasovx (J. Pharm. Chim., 1917, [vii], 15, 
241—246).—Rupp has shown (A., 1901, ii, 348) that the mercury 
in mercury salicylate in hydrochloric acid solution is not con- 
verted into mercury sulphide by treatment with hydrogen 
sulphide, and that only when the mixture is heated at 100° does 
the formation of sulphide take place; even then the action is very 
slow and attended with risk of incomplete decomposition of the 
intermediate compound which is first formed. The following 
method, in which the salicylate is decomposed with potassium 
cyanide, is therefore recommended. A weighed quantity of 0°25 
gram of the mercury salicylate or of its isomerides is mixed with 
1°25 grams of potassium cyanide and 25 c.c. of water, the solution 
is heated, and saturated with hydrogen chloride, care being taken 
not to inhale the vapours given off at this stage of the process. 
The solution is now diluted with boiling water to about 150 c.c., 
and, while hot, treated with 2 current of hydrogen sulphide. The 
mercury is precipitated completely as sulphide within a few 
minutes, and the precipitate is collected, washed, and weighed. 
The mercury may also be estimated volumetrically after the 
salicylate has been decomposed by sulphuric acid or aqua regia.. 
One gram of the substance is heated on a water-bath for a few 
minutes with 10 c.c. of concentrated sulphuric acid, and the 
violet. solution is diluted to 100 c.c.; or the same quantity of 
the substance is boiled with 4 c.c. of hydrochloric acid and 2 c.c. 
of nitric acid, potassium chlorate is added, and the colourless 
mixture then diluted to 100 cc. Twenty c.c. of the solution 
(obtained by either of these treatments) are then added to a flask 
containing 10 c.c. of ammonia, 10 c.c. of V/10-potassium cyanide 
solution, 1 c.c. of 10% potassium iodide solution, and 60 c.c. of 
water, and the mixture is titrated with V/10-silver nitrate solu- 
tion until a persistent opalescence is obtained. The quantity of 
mercury present is calculated from the volume of silver nitrate 
solution used. Approximately one-half of the quantity of mercury 
is found if the salicylate is dissolved directly in potassium cyanide 
solution, then treated with ammonia, potassium iodide, and water, 
and the solution titrated with silver nitrate solution. Basic 
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mercuric salicylate should contain 59°52% of mercury, but com- 
mercial samples rarely contain more than 57%. W. P. 8. 


Differential Iodometry. III. Estimation of the 
available Oxygen in Soluble and Precipitated Oxidised 
Forms of Manganese. 0. L. Barnesey and W. C. Hawes (J. 
Amer. Chem. Soc., 1917, 39, 607—610. Compare following 
abstract).—Methods are described for the estimation of the avail- 
able oxygen in commercial permanganates, precipitated highl 
oxidised manganese oxides, and some forms of pyrolusite, all of 
which contain some iron. In the case of potassium permanganate 
containing ferric sulphate, 10 c.c. of V-potassium iodide and 10 c.c. 
of 2N-phosphoric acid are added, the mixture is allowed to react 
for three minutes, and the iodine titrated with thiosulphate. The 
results are extremely good. With precipitated oxides of man- 
ganese, and such samples of natural pyrolusite as do not contain 
much iron, the weighed sample is treated with 10 c.c. of N-potass- 
ium iodide and 10 c.c. of 2V-phosphoric acid, and kept at the ordin- 
ary temperature for fifteen minutes. Then the liberated iodine is 
titrated with sodium thiosulphate. The estimations were con- 
trolled by the Bunsen distillation method, and an extremely good 
agreement between the two values obtained. In cases of pyro- 
lusite which contains much iron, the reaction takes place very 
slowly and does not easily go to completion, hence the method is 
not to be recommended in such cases. J. F. S. 


Differential Iodometry. II. The Titration of Chromic 
Acid in the Presence of Ferric Iron and the Analysis of 
Chromite for its Chromium Content. 0. L. Baryesey 
(J. Amer. Chem. Soc., 1917, 39, 604—606. Compare A., 1915, 
ii, 574; 1916, ii, 261)—A method has been worked out for the 
iodometric estimation of chromic acid in the presence of ferric iron. 
An aqueous solution of the sample is made just alkaline with 
sodium hydroxide, then solid sodium peroxide is added in slight 
excess. The solution is boiled for a few minutes to decompose 
the excess of peroxide, and it is then made acid with phosphoric 
acid, a sufficient excess of which is added to dissolve completely 
the ferric phosphate and make the solution about 3N-phosphoric 
acid. Ten c.c. of N-potassium iodide are added for every 100 c.c. 
of solution, and the liberated iodine is titrated with sodium thio- 
sulphate. In this reaction the whole of the liberated iodine is due 
to the chromic acid, since the ferric phosphate is only slightly 
ionised and its velocity of reaction with potassium iodide is very 
small. The analysis of chromite is conducted as follows. A sodium 
peroxide fusion is made; this is extracted with water and the 
solution boiled. The solution is acidified with sufficient excess of 
phosphoric acid to make a 3N-solution, potassium iodide is added, 
and the liberated iodine titrated with thiosulphate. The results of 
several analyses are given, in which the chromium has been esti- 
mated both gravimetrically and volumetrically; the agreement 
between the two estimations is extremely good. J. F. 8. 
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The Estimation of Molybdenum by Potassium Iodate. 
Grorcre 8. Jamieson (J. Amer. Chem. Soc., 1917, 39, 246—249),— 
It is shown that molybdenum in the form of molybdate may 
be accurately estimated by the use of iodic acid. The molyb- 
date solution, acidified with hydrochloric acid, is heated to 50° and 
allowed to pass slowly through a column of amalgamated zinc into 
a 500 c.c. flask containing 5 c.c. of iodine monochloride solution, 
25 c.c. of concentrated hydrochloric acid, 5 c.c. of water, and 7 c.c. 
of chloroform, the flask being cooled by immersion in a bath of 
cold water. The liquid is then titrated with potassium iodate, the 
reaction taking place corresponding with the equation KIO,+ 
Mo,0; + 2HC1=KCl+Mo,0;+ICl+H,O. The end-point is quite 
sharp, although the rapid reaction in question is followed by a 
. relatively slow reaction, in which the molybdenum is oxidised to 
MoO;. To prevent hydrolysis of the iodine moncchloride it is 
important that the solution in the flask should contain not less 
than 10% of hydrochloric acid. H. M. D. 


Alleged Ninhydrin Reaction with Glycerol, etc. Vicror 
Joun Harpine (Proc. Amer. Soc. Biol. Chem., 1916, xiv; J. Biol. 
Chem., 1917, 29).—The author finds that specimens of glycerol of 
different origin behave differently towards ninhydrin, and con- 
cludes that a positive ninhydrin reaction with glycerol is really due 
to the presence of nitrogenous impurities. fe 


Estimation of Cholesterol in Blood. W. R. Broor (J. 
Biol. Chem., 1917, 29, 437—445. Compare Weston, this vol., 
ii, 156).—The author discusses possible reasons for the inconsistency 
of the results obtained by Weston for the cholesterol in blood 
estimated by Bloor’s method. H. W. B. 


Cholesterol. III. Influence of Bile Derivatives in Bloor’s 
Method of Estimation of Cholesterol. Grorcine Lupen (J. Biol. 
Chem., 1917, 29, 463—476).—A modified Liebermann reaction for 
cholesterol is given by cholesterol-free gall-stones. The difference in 
the results afforded by Bloor’s original and his modified methods 
for the estimation of cholesterol (A., 1916, i, 176; ii, 275) is prob- 
ably due to the participation in the latter method of biliary 
pigments and acids in the reaction. The figures given by the 
modified method are always higher, and the difference between the 
results obtained by the two methods may possibly furnish useful 
information in cases of biliary disturbance with or without jaun- 
dice. EW. 


' Separation of Cholesterol and Phytosterol from Fats and 
Oils by means of Digitonin. J. Prescner (Zeitsch. Nahr. 
Genussm., 1917, 33, 77—80. Compare A., 1916, ii, 499).—The 
digitonin reagent used should contain 1% of the substance in 96% 
(by vol.) of alcohol; two kinds of digitonin are sold, one being a 
crystalline substance which is insoluble in water, whilst the other 
is amorphous and soluble in water. The former is the better pre- 
cipitant for cholesterol and phytosterol. In place of chloroform, 
ether, etc., other solvents, such as dichloroethylene, perchloro- 
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ethylene, or pentachloroethane, might be employed to remove the 
fat from the digitonin precipitate, but their suitability for the 
purpose requires proof. W. P. S. 


A New Reaction Distinguishing the Sugars. Luis 
GUGLIALMELI (Ann. Soc. Quim. Argentina, 1916, 4, 277—282).— 
An application of Sdnchez’s fluorescent reaction to distinguish 
sugars (ibid., 1915, 3, 305). A. J. W. 


Improved Method of Estimating Sugar in the Urine and 
Blood. P. J. Camminer (Lancet, 1917, i, 613—614).—The author 
finds the iodometric estimation of sugar by Scales’s method (A., 
1916, ii, 117) to be both accurate and rapid, and applies it to a 
modified Benedict solution, which is ten times as sensitive to reduc- 
ing sugars as Fehling’s solution, and keeps indefinitely. Details for 
the estimation of sugar in urine and blood are given ; of the latter, 
0°1—0°2 c.c. suffices, G. B. 


Thiobarbituric Acid as a Qualitative Reagent for Keto- 
hexose. G. P. Prarsance (J. Biol. Chem., 1917, 29, 207—208).— 
The substance to be tested is placed in a test-tube and sufficient 
hydrochloric acid and water are added to bring the acid concen- 
tration to 12%. The tube is heated over a free flame until boiling 
begins. It is then cooled and a few drops of a thiobarbituric acid 
solution in 12% hydrochloric acid are added. If a ketohexose was 
originally present, an orange-coloured precipitate forms on keeping. 
If only aldoses are present, the solution may become yellow, but a 
precipitate is not formed. Barbituric acid cannot be used instead 
of thiobarbituric acid, because the condensation product is much 
more soluble. When larger concentrations of hydrochloric acid are 


employed, slight precipitates may also be obtained from aldoses. 
H. W. B. 


The Determination of the Gelatinisation Temperatures 
of Starches by means of an Electrically Heated Chamber 
on the Microscope Stage. Arruur W. Dox and G. W. Roark, 
jun. (J. Amer. Chem. Soc., 1917, 39, 742—745).—A slight modi- 
fication of the method of Francis and Smith (compare J. Jnd. Eng. 
Chem., 1916, 8, 509), the hot water circulating device beitg 
replaced by an electric incubator for the microscope stage. The 
necessary temperature correction was ascertained by determining 
in the apparatus the melting points of three organic substances, the 
melting points of which cover the range of gelatinisation tempera- 
tures. The gelatinisation temperatures of the starches from a large 
number of different varieties of maize were determined, and, whilst 
no difficulty was found in getting concordant results for a given 
variety, the results varied between 64°1° and 71°1° for the different 
sorts. W. G. 


Nitrogen in Amino-form as Estimated by Form- 
aldehyde-titration, in Relation to some other Factors 
Measuring Quality in Wheat Flour. OC. O. Swanson and 
E. L. Taeus (J. Amer. Chem. Soc., 1917, 39, 482—491).—Estima- 
tions of ash, acidity, total nitrogen, and nitrogen in amino-form 
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as given by the formaldehyde titration (compare Sorensen, J. Amer. 
Chem. Soc., 1916, 38, 1098) have been made on a number of 
samples of flour collected from different mills and also on one 
set of mill-stream flours from a medium-sized mill. The results 
show that nitrogen in amino-form, as measured by the formalde- 
hyde-titration, is valuable, together with the ash and acidity, in 
measuring quality in flour. It should be noted, however, that 
titratable nitrogen is more uniformly distributed in the wheat 
kernel than are the materials which determine the amount of ash 
and acidity. The increase in titratable nitrogen is, therefore, not 
proportionate to the increase in ash or acidity in clear and low- 
grade flours, as compared wth patent and straight flours made from 
the same sound wheat. W. G. 
The Duclaux Method for the Estimation of the Volatile 
Fatty Acids. Frep. W. Upson, H. M. Pium, and J. E. Scnorr 
(J. Amer. Chem. Soc., 1917, 39, 731—742).—The authors have 
redetermined the Duclaux constants (compare A., 1896, ii, 504) for 
formic, acetic, and propionic acids and do not find close agreement. 
Working with mixtures of these acids, it is found that small, 
unavoidable experimental errors may vitiate the results, that 
when more than two acids are present in a mixture almost identical 
series of results may be calculated from mixtures of the acids in 
quite different proportions, and further, that results which, from 
the constants, indicate the presence of only one acid, may just as 
well be calculated in terms of three or more acids. Small amounts 
of acids in a mixture may just as well be distributed between the 
acids next higher and lower in the series. W. G. 


The Duclaux Method for Volatile Fatty Acids. A. R. 
Lams (J. Amer. Chem. Soc., 1917, 89, 746—747).—Contrary to 
the conclusions of Upson, Plum, and Schott (preceding abstract), 
the author considers that accurate results can be obtained with 
Duclaux’s method, working under carefully defined coriditions and 
using electrical heating for the distillation, provided that no 
attempt is made to determine more than two or three acids in 
the same fraction. The main essential is to use highly purified 
acids for the preliminary determination of the constants 


W. G. 


Studies in Steam Distillation. Some Applications of 
Duclaux's Method. H. Droop Ricumonp (Analyst, 1917, 42, 
133—138).—Duclaux’s method is trustworthy for the estimation 
of butyric acid in acetic anhydride, and it is shown that a com- 
bination of the usual titration methods and the Duclaux method 
will give the quantities of acetic anhydride, acetic acid, and 
butyric acid present in a sample. An examination of the acid 
obtained by hydrolysis of the acetanilide formed would indicate 
what proportion of the butyric acid was present as anhydride. 
Acetyl chloride may be examined in the same way; samples of 
this substance examined by the author did not contain butyric 
acid. Duclaux’s method is also suitable for testing the purity of 
substituted malonic acids. W. P. §. 
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Separation and Estimation of Butyric Acid in Biological 
ucts. I. I. K. Peps and H. E. Pater (J. Biol. Chem., 
1917, 29, 199—205).—The authors find that butyric acid can be 
separated from mixtures containing formic, acetic, and butyric 
acids by means of the solubility of quinine butyrate and the in- 
solubility of quinine acetate and quinine formate in carbon tetra- 
chloride. The actual amount of butyric acid may be estimated 
by weighing the quinine butyrate, which may be crystallised and 
identified by its melting point (77°5°). The solubilities of the 
quinine salts of propionic and butyric acids in carbon tetra- 
chloride are too similar to allow of a separation being effected by 
fractional crystallisation. H. W. B. 


The Identification and Estimation of Lactic Acid in 
Biological Products. I. K. Puerps and H. E. Patmer (J. Amer. 
Chem, Soc., 1917, 39, 136—149).—The lactic acid is esterified by 
means of alcohol vapour containing dry hydrogen chloride passed 
through the mixture containing the lactic acid, suspended in 
vaselin at 100—110°, using zinc chloride as a second catalyst. 
The ethyl lactate passes over along with any other esters of low 
boiling point, whilst esters such as the citrate and tartrate remain 
in the flask. The distillate is fractionally distilled through a 
Hempel column, any ethyl formate and acetate, together with a 
large proportion of the propionate and butyrate present, being 
thus removed. The residue in the flask which contains the ethy| 
lactate is hydrolysed with barium hydroxide, and the acids con- 
verted into their quinine salts. Quinine lactate is separated from 
the butyrate and propionate by reason of the much greater solu- 
bility of the latter salts in carbon tetrachloride. The quinine 
lactate is weighed and identified by its melting point. It is 
essential, in this estimation, that the aqueous solutions of quinine 
lactate should not be allowed to remain, and especially that they 
should not be heated, but should be evaporated by distillation 
under diminished pressure. If this precaution is not observed, 
quinotoxine lactate may be formed, and this is much more soluble 
in carbon tetrachloride than quinine lactate. 

In the absence of propionic and butyric acids, lactic acid may 
also be estimated as guanidine lactate. W. G. 


Influence of Calcium Tartrate on the Estimation of 
Total Tartaric Acid (in Crude Tartars). P. Cares (Ann. 
Chim, anal., 1917, 22, 71—72).—The Goldenberg method some- 
times gives low results when applied to crude tartars containing 
a large proportion of calcium tartrate; this is probably due to 
incomplete decomposition of the calcium tartrate during the 
treatment with potassium carbonate. It is recommended that the 
hydrochloric acid solution of the sample should be added gradu- 
ally, with constant stirring, to the potassium carbonate solution, 
and the mixture then boiled until all hydrogen carbonates have 
been decomposed ; the mixture should now be alkaline to phenol- 
phthalein. The presence of undecomposed calcium tartrate is 
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indicated if the separated and washed calcium carbonate is not 
completely soluble in acetic acid. W. P. S. 


A Method for the Examination of ey Salicylate. 
Auan R. AtBricut (J. Amer. Chem. Soc., 1917, 39, 820—825).— 
In examining a sample of methyl salicylate, it is first benzoylated, 
thus converting the true methyl salicylate and any other phenolic 
substances present into crystalline benzoates. The rrystalline 
product is mounted on an object slide, using a liquid equal in 
refractive index to the mean index of methyl o-benzoyloxy- 
benzoate. Then, when examined with a petrographic microscope, 
the salicylate derivative becomes invisible, leaving other com- 
pounds in clear view, thus facilitating their identification by 
means of their optical properties. Using this method, phenol has 
been found both in synthetic and pure, natural methyl salicylate. 
In some synthetic methyl salicylates, the methyl ester of phydr- 
oxytoluic acid has been detected in very small amount, but not 
in the natural oil. A substance closely resembling methyl 
p-hydroxybenzoate also occurs in the synthetic ester, but not in 
genuine oils of wintergreen or birch. W. G. 


Quick Titration Method for Estimating Small Amounts 
of Uric Acid. J. Lucien Morris (Proc. Amer. Soc. Biol. Chem., 
1916, xiii; 7. Biol. Chem., 1917, 29)—The uric acid is separated 
from the urine, blood, or other fluid by precipitation as zinc urate, 
and is then titrated in acetic acid solution with NV /200-potassium 
permanganate solution. H. W. B. 


Value of the Determination of the Freezing-point in the 
Examination of Milk. J.J. Potak (Chem. Weekbiad, 1917, 14, 
323—324).—The author considers that the freezing-point method 


affords the most trustworthy test for the presence of water in milk. 
A. J. W. 


Titration Method for Estimating Minute Quantities of 
Acetone. Rocer 8. Hussparp (Proc. Amer. Soc. Biol. Chem., 1916, 
xiv; J. Biol. Chem., 1917, 29).—The modification of the Messinger 
method described by the author consists chiefly in the employment 
of standard solutions of iodine and thiosulphate of V/100- or 
V /500-strengths. H. W. B. 


(Estimation of Creatinine and Total Creatinine (Creat- 
inine and Creatine) in Whole Blood]. D. Wricur Witson and 
E. D. Puass (J. Biol. Chem., 1917, 29, 413—423).—See this vol., 
i, 360. 


The Qualitative Identification of the Drugs containing 
Emodin. Grorce D. Beat and Rutn Oxry (J. Amer. Chem. Soc , 
1917, 839, 716—725)—The authors have devised a _ tentative 
scheme for the identification of the drugs cascara, rumex, rhubarb, 
frangula, senna, and aloes. 
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A small amount of a dilute alcoholic solution of the drug pre- 
paration is shaken with four times its volume of benzene. A 
small portion of the benzene extract is shaken with 30% aqueous 
sodium hydroxide, when a permanent coloration varying from 
light red to deep violet is obtained if one of the drugs is present. 
If the test is positive, another portion of the benzene extract is 
evaporated to dryness, moistened with concentrated nitric acid, 
and evaporated again. The residue will be red or orange-red, 
and when moistened with a solution of potassium cyanide in 
potassium hydroxide will become red or purplish-red if one of the 
drugs is present. 

For the identification of the individual drug, one portion of 
the alcoholic solution is shaken with four volumes of benzene, the 
benzene extract drawn off, and the extraction repeated with amyl 
alcohol. Another portion of the dilute alcoholic solution is 
extracted with ethyl ether. A portion of the benzene extract is 
shaken with concentrated aqueous ammonia, a deep reddish- 
violet colour and precipitate indicating the presence of rhubarb, 
which may be confirmed by shaking another portion of the benzene 
extract with lead subacetate, a yellowish-orange precipitate turn- 
ing red with alkali confirming the presence of rhubarb. 

A portion of the amyl alcohol extract is shaken with strong 
aqueous ammonia. A deep red colour with a dark green 
fluorescence indicates aloes or a freshly prepared extract of 
cascara. If the test is positive, another portion is shaken with 
mercurous nitrate; a red colour in the aqueous layer indicates 
aloes, which may be confirmed by the cupraloin test (compare 
Klunge, Chem. Zeit., 1880, 4, 1085), the hydrogen peroxide test 
(compare Hirschsohn, Pharm. Zentr., 1901, 42, 63), or the fluor- 
escence test with borax. The presence or absence of cascara may 
be proved by evaporating a portion of the benzene or amy]! alcohol 
extract, nitrating, and treating with stannous chloride. Cascara 
will give a deep red colour, aloes a yellowish-brown. 

A portion of the ether extract is shaken with an equal volume 
of saturated nickel acetate solution, when a red, aqueous layer 
indicates senna. If the solution retains its green colour and gives 
a green precipitate with potassium hydroxide, rumex is present. 
If on shaking this mixture with potassium hydroxide a violet 
precipitate is formed, senna is indicated, whilst with rhubarb or 
frangula it will be reddish-violet, and with cascara dark orange- 
red. 

If the above tests are not conclusive, a portion of the ether 
extract is evaporated, nitrated, and reduced with stannous 
chloride at 100°. Senna gives a green residue, aloes a brown one, 
cascara red, rumex, rhubarb, and frangula violet-red, frangula 
being the deepest. The residues are washed with water to remove 
the stannous chloride, and a drop of sodium hypochlorite solu- 
tion added. Senna alone develops a distinct red colour, the others 
turning yellow before decolorisation. W. G. 
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Absolute System of Colours. II. Witnerm Osrwatp 
(Zeitsch. physikal. Chem., 1917, 92, 222—226. Compare A., 1916, 
ii, 205).—The general equation expressing colour in the author’s 
system involves three terms connected by the relation r+w+s=1, 
where r refers to a pure colour, w represents white, and s black. 
The determination of the pure colour factor r in terms of the 
frequency of light in the visible spectrum is discussed, and a table 
is given showing the relation between the frequency and the classi- 
fication of the various colours according to the author’s system. 

H. M. D. 


Determination of the Spectrum of a Univalent Poly- 
atomic Ion, and in Particular of the H’, Ion. J. Srark 
(Ann. Physik, 1917, [iv], 52, 221—254).—In a further attempt to 
differentiate the carriers which are responsible for the spectra 
which are emitted under different conditions, it has been found 
that the many-lined spectrum of hydrogen is to be attributed to 
diatomic hydrogen ions carrying a single positive charge. The 


spectrum in question is excited in greater intensity by low-speed 
cathode rays (20—50 volts), whereas the canal rays give rise to a 
very feeble emission of the many-lined spectrum. It is not yet 
known whether the visible spectrum attributable to the H," ions 
is accompanied by a characteristic emission in the ultra-red or in 
the ultra-violet. 

The above-mentioned spectrum of the univalent diatomic 
hydrogen ion is discussed in reference to the spectra emitted by 
the univalent, monatomic hydrogen ion, the hydrogen atom, and 
the hydrogen molecule. . M. 


The Emission of a Continuous Spectrum in the Combina- 
tion of an Electron with a Positive Ion. J. Srark (Ann. 
Physik, 1917, [iv], 52, 255—275).—The fact that hydrogen gives 
rise to a continuous spectral emission in the near ultra-violet has 
been noted by several observers, but the conditions under which 
this is obtained have not previously been submitted to investiga- 
tion. New experiments show that there are two continuous 
hydrogen spectra, one of which is situated in the ultra-violet at 
about A 2500 and the other in the bluish-violet region. The 
emission phenomena in question are associated with the presence 
of positively charged ions in the gas, the bluish-violet spectrum 
being connected with the H," ion and the ultra-violet with the 
H’ ion. The intensity of the two spectra is greatest under con- 
ditions in which combination between electrons and positive ions 
is of greatest frequency. The bluish-violet emission is accordingly 
of high intensity in the blue layer at the commencement of the 
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positive column, whilst the ultra-violet continuous spectrum is 
emitted in high intensity by the hydrogen canal rays. 

Continuous spectra are also emitted by the vapours of the alkali 
and alkaline earth metals, cadmium, and mercury, and in these 
cases also the emission is dependent on the presence of positively 
charged metal ions. The frequency with which these ions combine 
with electrons determines the intensity of the continuous spectra, 
and these are accordingly emitted by the positive column in glow 
discharge through the vapour, and in the case of the alkali and 
alkaline earth metals by the Bunsen and oxyhydrogen flames in 
which the vapours are present. 

It is suggested that all the elements will probably give rise to 
a continuous emission spectrum of the above-mentioned type under 
favourable conditions. According to the nature of the element, 
this spectrum may be situated in the visible, ultra-red, or ultra- 
violet region. H. M. D. 


Spectroscopic Observations on the Active Modification 
of Nitrogen. V. Hon. R. J. Srrurr (Proc. Roy. Soc., 1917, 
[A], 98, 254—267)—The faint red bands A 639445, A 6468°53, 
A 6544°81, and A 6623°52 observed in the spectrum of the nitrogen 
afterglow have been further examined under conditions which 
preclude the possibility that they are to be attributed to the light 
of stray discharges in the observation tube. These bands, which 
belong to the a-group, are found in undiminished intensity when 
stray electric discharges are rigidly excluded, and are therefore 
characteristic of the afterglow spectrum. 

The f- and y-groups of bands appear in most cases with the same 
relative intensities, and it has been previously suggested that they 
are both due to oxides of nitrogen. The brightness of the visual 
afterglow (agroup) is enhanced in presence of small quantities 
of other substances which act as catalysts, and it is found that 
those substances which yield oxygen increase the intensity of the 
B-group, whilst catalysts which do not yield oxygen brighten up 
the visual afterglow, but have no influence on the intensity of the 
B- and y-groups of bands. By subjecting the nitrogen used to the 
action of a concentrated alkaline solution of pyrogallol and of 
phosphoric oxide in order to remove oxygen, carbon dioxide, and 
water as far as possible, it has been found that the intensity of 
the B- and y-groups of bands is greatly reduced. From experi- 
ments with nitrogen purified in this manner, it appears that the 
addition of oxygen or nitric oxide to the afterglow brings out the 
B- and y-bands with a certain relative intensity. The addition of 
carbon dioxide gives greater relative intensity to the B-bands and 
carbon monoxide to the y-bands. The addition of sufficient quanti- 
ties of nitric oxide or nitrogen peroxide to the afterglow causes 
the B- and y-groups to disappear, and a visually greenish, continuous 
spectrum is then obtained. The same spectrum, together with the 
y-, but not the B-group, appears when nitric oxide is passed into 
a blow-pipe flame. 

The introduction of oxygen into the afterglow is not accom- 
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panied by any measurable oxidation, and for this reason it does 
not seem possible to attribute the B- and y-groups of bands to 
nitric oxide. H. M. D. 


The L-Series of the Elements of High Atomic Weights. 
R. Lepoux-Lesarp and A. DavviLiier (Compt. rend., 1917, 164, 
687—-690. Compare Moseley, A., 1914, ii, 14; and Barnes, A., 
1915, ii, 658).—A study of the Z-series of radiations in the cases 
of tungsten, iridium, platinum, and gold. The series comprises 
nine rays, which occur independently of the mode of generation 
of the electrons. The results verify the law v=A(N—7°4)%, v 
being the frequency, V the atomic number of the radiator, and A 
a constant. Plotting WV against ,/v, all the rays of the series 
appear to lie on straight lines, but the homologous rays of the 
central part of the series are not similar in intensity. The intense 
rays for tungsten are numbers 4 and 6, and for iridium, platinum, 
and gold 4 and 5. 


Quantitative Absorption Spectra. II. A New Ultra- 
violet Photometer. Freperick Russet, Lanksnear (Mem. Man- 
chester Phil. Soc., 1916, 60, No. 10, 1—4. Compare A., 1915, 
ii, 605).—The photometer described is of the sector type, differing 
from previous instruments, however, in that the sector has a single 
semicircular aperture the diameter of which passes through the 
centre of the circular sector. By means of a disk with a corre- 
sponding aperture, which rotates on the face of the sector wheel, 
the aperture of the sector may be varied at will. H. M. D. 


The Ultra-violet Transparency of certain Coloured 
Media. H. W. L. Assatom (Phil. Mag., 1917, [vi], 33, 450—455). 
—In the search for a substance opaque to the yellow region but 
transparent to the ultra-violet portion of the spectrum, the author 
has examined a number of coloured minerals and precious stones. 
Blue rock-salt from Stassfurt was found to transmit ultra-violet 
rays down to A2250, and the same degree of transparency was 
found for sylvite and for rock-salt and sylvite which had been 
coloured by the action of cathode rays. 

Since the colour of blue rock-salt has been attributed to colloidal 
sodium, the investigation was extended to the blue solutions of 
metals in liquid ammonia. The most stable of these is the blue 
magnesium solution, which was found to transmit ultra-violet says 
down to A 2442. .The limit of transmission for liquid ammonia is 
A 2393. 

These results would seem to show that ultra-violet transparency 
in a coloured mineral is favourable to the view that the colour is 
to be attributed to the presence of a colloidal metal. H. M. D. 


Absorption of the Ultra-violet Rays by the Iodo-deriv- 
atives of Methane. G. Masson and A. Faucon (Compt. rend., 
1917, 164, 813—816).—Iodine in alcoholic solution shows three 
absorption bands, namely: (1) from A=495 to A=420 (max. 
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A=470—465); (2) from A=389 to A=339 (max. A=355); 
©) from A=300 to A=275 (max. A=288—287). The four iodo- 
erivatives of methane show the selective absorptive properties of 
iodine, but considerably modified, so that each derivative shows 
a particular spectrum. The first band of free iodine is not shown 
by any of the four iodo-derivatives of methane. The second band 
is shown by carbon tetraiodide and iodoform, but considerably 
broadened in the direction of increasing values of A and with its 
maximum slightly displaced. The third band is found with carbon 
tetraiodide and iodoform slightly broadened towards the shorter 
wave-lengths, and in the case of di-iodomethane it occurs as a 
band stretching from A=330 to A=262, with a maximum at 
A=288. With methyl iodide, a new band occurs at A=270 to 
A= 240, having its maximum at A= 250. W. G. 


Spectrographic Investigations of Azole Derivatives. I. 
Pyrazole and its Derivatives. N. A. Rozanov (J. Russ. Phys. 
Chem, Soc., 1916, 48, 1221—1250).—The author has investigated 
the absorption spectra of the following compounds: pyrazole, 
pyrazoline, 5-chloro-3-methylpyrazole, 3 :5-dimethylpyrazole, 1:3:5- 
trimethylpyrazole, 3:4:5-trimethylpyrazole, 4-nitro-3 :5-dimethyl- 
pyrazole, 1-phenylpyrazole, 3:5-diphenylpyrazole, 5-chloro-3- 
phenylpyrazole, 5-chloro-l-phenyl-3-methylpyrazole, 3-chloro-1-o- 
tolyl-5-methylpyrazole, 5-chloro-l-o-tolyl-3-methylpyrazole, 5-chloro- 
1-0-tolyl-3 :4-dimethylpyrazole, pyrazolone, 3-methyl-5-pyrazolone, 
3-phenyl-5-pyrazolone, 1-phenyl-5-pyrazolone, 3-chloro-1-pheny]l-5- 
pyrazolone, 1-phenyl-3-methyl-5-pyrazolone, _1-ptolyl-3-methyl-5- 
pyrazolone, 1-o-tolyl-3 : 4-dimethyl-5-pyrazolone, 1-phenyl-2 : 3- 
dimethyl-5-pyrazolone, 1-o-tolyl-3-methyl-5-pyrazolone, 3-hydroxy- 
1-phenyl-5-pyrazolone, 1-phenyl-5-methyl-3-pyrazolone, _1-0-tolyl-5- 
methyl-3-pyrazolone, 1-pbromophenyl-5-methyl-3-pyrazolone, 1-m- 
nitrophenyl-5-methyl-3-pyrazolone, 4-nitro-1-p-nitrophenyl-3-methyl- 
5-pyrazolone, glyoxaline, and thiazole. From the results obtained, 
which are expressed as both curves and tables, the following con- 
clusions are drawn. 

The slight absorption of an open, saturated chain is changed 
very little by closure of the ring, the degree of absorption of 
pentane and cyclopentane being one and the same. Introduction 
of an unsaturated nitrogen atom, and consequently of a double link- 
ing into the ring, intensifies the absorption. Hexane and cyclo- 
hexane show weak absorption, cyclohexene and cyclohexadiene in- 
creasing general absorption, and benzene pronounced selective 
absorption with seven absorption bands. If selective absorption is 
explained as due to certain vibrations of the chemical molecule 
about a position of equilibrium, these occurring readily only with 
compounds of unsaturated character with an odd number of un- 
saturated groups (compare Baly and Collie, T., 1905, 87, 1332), 
the introduction into the benzene nucleus of a new unsaturated 
group, such as the element nitrogen, should cause weakening of the 
oscillations and simultaneous diminution of the selective absorp 
tion ; this is actually found to be the case, pyridine exhibiting only 
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one absorption band. Contrary to expectation, introduction of a 
second nitrogen atom into the benzene nucleus does not enhance 
this effect, the intensity of the absorption bands with pyrazine 
being almost the same as with pyridine. It seems that, owing to 
the non-contiguity of the unsaturated elements, the vibrations of 
the molecule are not brought completely to a position of equil- 
ibrium, so that the selective absorption persists. 

Confirmation of these relations is found with five-membered 
rings. Pyrrole exhibits greater absorption than cyclopentane, and, 
as should be the case with a compound containing an odd number 
of unsaturated linkings, slight selective absorption. That intro- 
duction of a second nitrogen atom contiguous to the first into the 
pyrrole nucleus results in the annulment of the selective absorp- 
tion is shown by the data for pyrazole and the simplest of its 
derivatives with saturated substituents. If, however, the second 
nitrogen atom introduced into the pyrrole is not adjacent to the 
first, the vibration should reappear, and, as is actually the case 
with glyoxaline, selective absorption be exhibited. 

The results accompanying introduction of the unsaturated 
element sulphur into the glyoxaline molecule, and conversion of 
the latter into thiazole, which exhibits general absorption, are in 
contradiction to the above considerations, since, according to the 
latter, thiazole should exhibit selective absorption. Explanation 
of this point requires the investigation of a number of compounds 
of this type, including thiazole itself, of which the author had only 
a little at his disposal. 

When the degree of unsaturation of pyrazole is diminished, as 
with pyrazoline, the extent of the absorption decreases. The un- 
saturated character of pyrazole compounds persists, however, on 
formation of salts, which give the same absorption curves as the 
corresponding bases, except for small alterations in the case of 
5-chloro-3-phenylpyrazole. Introduction of auxochrome groups of 
the aliphatic series into the pyrazole nucleus results only in the 
displacement of the curves to the visible part of the spectrum, 
such displacement being most pronounced with the ortho-deriv- 
atives. If aromatic groups or the unsaturated nitro-gtoup are 
inserted, absorption bands appear. 

As regards oxygenated derivatives of pyrazole, pyrazolone gives 
an absorption band remaining constant on addition of alkali, so 
that only the ketonic grouping is to be attributed to it. If deriv- 
atives of pyrazolone do not give absorption bands, they must be 
regarded as derived from the iminic grouping of pyrazole. 
Hydroxy-derivatives of pyrazolone should react in two tautomeric 
forms, the ketonic and the enolic, and that this actually happens 
is shown by the alteration of the absorption curves on addition of 
alkali. Derivatives of 3-pyrazolone show curves very similar to 
that for 1-phenyl-2:3-dimethyl-5-pyrazolone (antipyrine), and 
should possess an iminic grouping, unalterable by alkali or acid; 
in general, these compounds absorb more strongly than the corre- 
sponding 5-pyrazolones. 

The introduction of nitro-groups into the pyrazolone molecule 
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causes marked change in the absorption curve, this being con- 
nected with tautomeric transformation of the pyrazolonic group- 
ing, since the compounds obtained are capable of salt formation, 
this being exhibited clearly in the case of picrolonic acid. 

The auxochrome theory of colour is confirmed in the derivatives 
of pyrazole. The groups ‘N-NH-, -N:CH-NH-, and -S:CH:N: 
are markedly chromophoric, the cause of this lying in the un- 
saturated nature, not only of the nitrogen itself, but of the whole 
group in general, since otherwise the formation of salts would 
exert an influence on the spectrographic curves. a. me Bs 


Optical Activity of Proteins, Enzymes, Toxins, and 
Serums. M.A. Raxuzin (J. Russ. Phys. Chem. Soc., 1916, 48, 
1251—1294).—The author has collected from all sources data 
which have been obtained relative to the optical activity of animal 
and vegetable proteins and their derivatives, enzymes, toxins, and 
anti-serums. T. H. P. 


Rate of Diffusion and Diameter of the Atom of Radium 
Emanation. Etisaperu Rona (Zeitsch. physikal. Chem., 1917, 92, 
213—219).—The rate of diffusion of radium emanation in water, 
ethyl alcohol, benzene, and toluene is determined. From the 
diffusion constant D, the diameter S of the atom is calculated 
from the formula S=RT/6xN»nD, in which WN is the Avogadro 
constant = 6°2 x 105 and y the viscosity of the solvent. The values 
thus obtained are 1°75, 0°63, 130, and 1°24 x 10-§ in water, ethyl 
alcohol, benzene, and toluene respectively. The differences between 
the several values are attributed to the lack of proportionality 
between the diffusion constant and the viscosity. 

It is to be noted that the diffusion constants given by the 
author’s measurements are very much larger than those previously 
obtained by Wallstabe (Physikal. Zeitsch., 1903, 4, 721). 

H. M. D. 


Rontgen-investigation of Allotropic Forms. J. Ouis, jun., 
and A. J. Byt (Proc. K. Akad. Wetensch. Amsterdam, 1917, 19, 
920-—922).—According to Debye and Scherrer (Physikal. Zeitsch., 
1916, 17, 277), secondary-ray interference figures are obtained 
when a finely divided, crystalline or quasi-amorphous substance in 
the form of a thin disk is subjected to the action of homogeneous 
X-rays. From the nature of the interference figure, conclusions 
may be drawn relative to the crystalline form of the substance in 
question. 

The question of the behaviour of allotropic forms of the same 
substance has been examined by cbservations on the interference 
figures given by disks of compressed graphite and diamond powder. 
By the action of copper rays (A=1°549 x 10-8), interference figures 
of markedly different type were obtained with these two forms of 
carbon. H. M. D. 
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Kinetic Hypothesis to Explain the Function of Electrons 
in the Chemical Combination of Atoms. Wim A. Noyes 
(J. Amer. Chem. Soc., 1917, 39, 879—882).—A theoretical paper 
in which a brief review is given of the views held from the time 
of Berzelius down to the present day, of the connexion between 
electricity and matter. On the basis of the two generally held 
assumptions, the author puts forward an hypothesis to explain the 
function of the electron in chemical combination. On the assump- 
tions (1) that the atoms are of a complex structure made up of 
positive nuclei and electrons, of which the latter are in rapid 
motion and have a velocity of about sixty times that of the 
hydrogen molecule, and (2) that the electrons are of two kinds in 
their relation to the structure of the atom, some of them being 
so involved in their orbits among the positive nuclei that they 
can never escape from the atom, and others, valency electrons, 
being transferable to other atoms, the author explains chemical 
combination in the following way. When two atoms, A and B, 
which have affinity for one another are brought together, a valency 
electron rotating round a positive nucleus in A may find a positive 
nucleus in B sufficiently close to include the latter in its orbit, and 
it may then continue to describe an orbit about both positive 
nuclei. During that portion of the orbit within B, B would 
become, on the whole, negative, whilst A would be positive. 
During the other part of the orbit, each atom would be electric- 
ally neutral, and the atoms might fall apart. Remembering the 
rapidity of the motion of the electron when compared with that 
of the atom, it appears that the motion of an electron in such 
an orbit might hold two atoms together. In ionisation, the electron 
would rotate about the nucleus of the negative atom, leaving the 
other atom positive. This hypothesis may be used to account for 
the localisation of the affinities in particular parts of the atoms, 
which is indicated by many organic compounds. J. F. 8. 


Electrical Conductivities of Dilute Sodium, Potassium, 
and Lithium Amalgams. Tuomas B. Hine (J. Amer. Chem. Soc., 
1917, 39, 882—895).—With the object of gaining an insight into 
the mechanism of the electrical conduction of metals, the author 
has determined the resistance of dilute amalgams of sodium, 
potassium, and lithium. The dilute amalgams were prepared from 
a concentrated amalgam of known composition in each case by 
adding measured volumes of mercury to it. The concentrated 
amalgams were prepared by the electrolysis of the alkali carbonates, 
using a pure mercury cathode. In the case of sodium, eleven 
different amalgams were measured, varying from 0°9 to 4°9 atoms %. 
The addition of sodium to mercury up to 2°40 atoms % increased 
the resistance, after which the value decreases again, and at 4°916 
atoms % has practically reached the original mercury value. Seven 
determinations were made with lithium amalgams containing from 
0°03 to 0°82 atom %; in this case the resistance decreases continu- 
ously with the addition of lithium. Seven determinations were 
also made with potassium amalgam containing from 0°058 to 1°186 
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atoms %. The resistance increases continuously with the addition 
of potassium. These results are considered from the point of view 
of the electron theory of conduction, and it is shown that the 
mechanism of conduction in the case of these amalgams is more 
complicated than that presented by the drift of free electrons due 
to an #.M.F. superimposed upon their disordered ae eg 


Conductivity Measurements on Oxidation-reduction Re- 
actions. Granam Epaar (J. Amer. Chem. Soc., 1917, 39, 
914—-928).—Conductivity measurements have been made of solu- 
tions of ferrous sulphate which is being oxidised by the addition 
of potassium dichromate solution, and of potassium dichromate 
which is being reduced by the addition of ferrous sulphate. The 
measurements were made both in the presence of hydrochloric acid 
and sulphuric acid. In all cases reaction—conductivity curves are 
given, and the end-point of the reaction ascertained. In the oxida- 
tion of ferrous sulphate, it is shown that the curves are of the 
same general type as is observed in the neutralisation of an acid 
by a weak base, or of a base by a weak acid. The conductivity 
drops during the progress of the reaction, and then changes very 
little with an excess of dichromate. The conductivity may rise 
slightly, fall slightly, or remain constant after the end-point has 
been passed, depending on the acidity of the solution. The reason 
for the drop in the conductivity during the progress of the reaction 
is given by the equation 

6Fe* + + Cr,0,~ + 14H* =6Fet* ++ + 2Cr*+*+* +7H,0. 


The concentration of the hydrogen ion falls during the reaction, 
and since the hydrogen ion in these strongly acid solutions carries 
most of the current, the conductivity must fall with it. After 
the end-point is reached, further addition of dichromate causes 
little change in the conductivity. The curves both before and 
after the end-point is reached are linear within the limits of 
experimental error. In the reverse action, that is, the reduction 
of potassium dichromate, the shape of the curve differs with 
different experimental conditions. If an acidified solution of 
potassium dichromate is titrated with ferrous sulphate to which 
no acid has been added, the curves are identical with those already 
described, but if to the ferrous sulphate such a quantity of acid 
has been added to make the solution of the same normality, both 
with regard to acid and ferrous iron, then the curve drops very 
slowly to the end-point and then rises steeply. A few preliminary 
results are given of the conductivity of ferrous sulphate solution 
which is being oxidised by potassium permanganate. On the 
whole, the conductivity reaction curves are the same as those 
obtained for dichromate, although the slope is not quite so great 
in this case. In these determinations, the permanganate must be 
added very slowly, particularly towards the end of the reaction. 
The influence of a number of factors on the conductivity reaction 
curves is discussed. J. F. 8. 
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Electrical Conductivity of Several Salts in Pyridine. 
J. Howarp Maruews and Atrrep J. Jounson (J. Physical Chem., 
1917, 21, 294—-310).—The electrical conductivity of lead nitrate, 
silver sulphate, copper acetate, silver thiocyanate, silver cyanide, 
and silver chloride has been determined at 25°, and in the first 
two cases at 0°, in pyridine solutions over a long range of con- 
centration. The authors show that electrolytes fall into four 
classes: (1) those for which the equivalent conductivity curve rises 
rapidly in the more concentrated solutions and becomes asymptotic 
in the more dilute solutions; (2) those for which the conductivity 
increases more rapidly in the dilute solutions; (3) those which 
give minimum values for the equivalent conductivity; and (4) 
those which show an irregularity in their equivalent conductivity 
curves. The curves for silver sulphate, copper acetate, silver thio- 
cyanate, and lead nitrate show an increase in the conductivity 
with increasing dilution without any indication of a maximum 
value being apparent. The curves for silver cyanide become almost 
parallel with the volume axis at intermediate dilutions, whilst 
silver chloride exhibits the same type of curve in a less marked 
degree. A résumé of the more recent hypotheses put forward to 
explain the anomalies found in electrical conductivity of salts in 
pyridine solution is given, and these hypotheses are discussed in 
the paper. J. F. 8. 


Potential of the Hydrogen Electrode at Different Pressures. 
N. E. Loomis, C. N. Myers, and 8S. F. Acree (J. Physical Chem., 
1917, 21, 334—-337)—The authors have undertaken the investi- 
gation of the hydrogen potential under different pressure condi- 
tions; in the present note they detail the various factors which 
have to be taken into account in the work. J. F. §. 


Electromotive Forces and Electrode Potentials in Pure 
and Mixed Solvents. II. F. 8S. Mortimer and J. N. Pearce 
(J. Physical Chem., 1917, 21, 275—293. Compare A., 1915, ii, 7). 
—The electrode potentials Ag|Ag* have been determined at 0° 
and 25° for solutions of silver nitrate in water, methyl alcohol, 
ethyl alcohol, pyridine, and binary mixtures of these solvents at 
a series of different concentrations. The dielectric constant has 
also been determined for the pure and mixed solvents. It is shown 
that the electrode potentials of silver are much higher for solu- 
tions in water and the two alcohols than for equivalent concentra- 
tions in pyridine. For any given concentration of silver nitrate, 
the #.P. increases with the decrease in the amount of pyridine 
present in the solvent. This increase is very gradual until 75% 
of the pyridine has been replaced by the second solvent. In the 
case of mixtures of pyridine with water or methyl alcohol, the 
dielectric constant increases, at first rather slowly with decrease in 
the percentage of pyridine, and then more rapidly with further 
decrease in the pyridine content. In all solvents, pure or mixed, 
the #.P. values increase with increasing concentration of the 
salt. The #.M.F. of all possible concentration cells in each of the 
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pure and mixed solvents has been determined, and the values 
determined are shown to agree with those calculated from the 
E.M.F. values of solutions in the pure solvents in the case of water 
and the two alcohols; in the case of pyridine, however, the values 
calculated for the concentration cells from conductivity data do 
not even approximately agree with the experimentally determined 
E.M.F. values. Hence it is concluded that either the Nernst 
equation does not hold for concentration cells in pyridine or the 
electrical conductivity of these solutions is in no sense a measure 
of the degree of ionisation. The following values of the solution 
pressure of silver have been calculated from the experimental 
data: water, 2°46x10-" atms.; ethyl alcohol, 2°02 x 10-18 atms. ; 
methyl alcohol, 3°55 x 10-” atms.; and pyridine, 1°77 x 10-1 atms. 
The heat of ionisation is calculated in the case of all solutions; for 
the pure solvents the following values are obtained: in water, 
23,728 cal.; in pyridine, 3726 cal.; in ethyl alcohol, 21,472 cal.; 
and in methyl alcohol, 22,400 cal. The following dielectric con- 
stants have been obtained: water, 80°5; 75% water, 25% pyridine, 
56°9; 50% water, 50% pyridine, 41°1; 25% water, 75% pyridine, 
31°5; pyridine, 11°2; methyl alcohol, 32°8; 75% methyl alcohol, 
25% pyridine, 24°5; 50% methyl alcohol, 50% pyridine, 18°2. 
J. F. 8. 


The Theory of Overvoltage. Epaar Newsery (Mem. Man- 
chester Phil. Soc., 1916, 60, No. 11, 1—34. Compare T., 1914, 
105, 2434; 1916, 109, 1051, 1066, 1107).—An account is given of 
the phenomena of overvoltage, the factors on which it depends, the 
methods of measuring the effect, and the theories which have been 
put forward to account for overvoltage. 

None of these theories is in agreement with all the facts at 
present known, and a new theory is suggested which includes 
certain ideas involved in the older theories of Nernst, Le Blanc, 
and Foerster. According to this, the overvoltage effect at the 
surface of a metal is determined by four factors, defined as (1) 
supersaturation of the metal surface with gas in consequence of 
the permeability of the metal to the ionised gas and its impermea- 
bility to non-electrified gas molecules, and, further, of the spon- 
taneous decomposition of the alloys which are formed by the metal 
and the gas in question; (2) formation of alloys or solid solutions 
at the electrode surface; (3) relative concentration of non-hydrated 
ions, charged and discharged, at the metal surface; (4) inductive 
action of the escaping ionised gas on the electrode. H. M. D. 


[The Passive Condition of Metals.] J. Srarennorst (Zeitsch. 
physikal, Chem., 1917, 92, 238—254).—In explanation of the rela- 
tion between the active and passive states of a metal, it has been 
suggested that hydrogen and oxygen act as catalysts in promoting 
the transformation of one form of the metal into the other. A 
number of experiments are described in which the author seeks to 
distinguish between the hydrogen and oxygen theories as applic- 
able to certain metals which show the phenomenon in question. 
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Iron which has been rendered passive by the action of chromic 
acid becomes active under the influence of hydrogen dissolved in 
the metal. In this experiment, the hydrogen was generated 
electrolytically on the opposite side of a thin iron plate, the 
hydrogen diffusing through the plate to the surface in contact with 
the chromic acid solution. It is shown that this change cannot be 
explained by the removal of dissolved oxygen or by the destruc- 
tion of an oxide film. Under suitable conditions, the reverse 
change may be brought about by the diffusion of nascent oxygen. 
The potential assumed by a metal in a neutral electrolyte depends 
on the quantity of oxygen present in the electrolyte solution. If 
the surface of the metal is renewed by grinding with an emery- 
wheel, the potential changes from that characteristic of the passive 
form to the value peculiar to the active form of the metal. 
Hydrogen and nitrogen tend to preserve the potential of the active 
form, but otherwise behave as indifferent gases. Oxygen, on the 
other hand, is not an indifferent gas. Both in the gaseous and 
dissolved states it exercises a very considerable influence on the 
electrode potential and conduces to the appearance and mainten- 
ance of the passive condition. H. M. D. 


The Concentration of the Electrolytes in the Neighbour- 
hood of the Electrodes. Sr. Procopru (Compt. rend., 1917, 164, 
725—727).—It has previously been shown that in addition to the 
Helmholtz-Lippmann double layer round the electrode, there is 
another layer of electrolyte of concentration different from that of 
the mass of liquid (compare A., 1915, ii, 816). A formula is now 
given for determining the thickness of this layer, namely, 
«= axe", where xz, is the thickness of this layer, zx, is the thick- 
ness of the double layer, & the dielectric constant of the solvent, 
v the #.M.F. produced by displacement of the electrode, and v is 
the potential, metal—liquid. A comparative idea of the thickness 
of this second layer is obtained by determining how soon the 
E.M.F., produced by the movement of the electrode, disappears. 

W. G. 


Examples of Electrolysis with Alternating Current. A. 
Rivs y Miré (Anal, Fis. Quim., 1917, 15, 182—191).—An account 
of electrolyses carried out with alternating currents of different 
frequencies in dilute solutions of sulphuric acid, hydrochloric acid, 
and sodium hydroxide, electrodes of copper, iron, and aluminium 
being employed. A. J. W. 


The Electro-capillary Function. G. Govy (Ann. Physique, 
1917, [ix], 7, 129—184).—A theoretical discussion of results previ- 
ously published (compare A., 1906, ii, 652, 725; 1908, ii, 654; 1916, 
ii, 550). W. G. 


The Cooling of Different Metals by Immersion in Water. 
Garvin and A. Portevin (Compt. rend., 1917, 164, 783—786).— 
A study of the cooling curves of silver, aluminium, nickel, and a 
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nickel-steel containing 30% of nickel, the metals being used in 
the form of homothetic cylinders, the diameter varying between 
8 mm. and 20 mm. and the length equal to 3d., the metals being 
tempered in a current of water at high temperatures. The work 
was carried out under the conditions formulated by Le Chatelier 
(compare Rev. de Métallurgie, 1904, 1, 475) and realised by Bene- 
dicks (compare J. Zron Steel Inst., 1908, 153). The results and 
curves, which will be published in another communication, show 
that concordant curves are obtained for the samples which cool 
slowly, but for the others considerable variation is found. The 
curves show a point of inflexion corresponding with the commence- 
ment of tempering. Beyond this point the curves do not appear to 
obey a mathematical law, as suggested by MacCance (compare 
J. Iron Steel Inst., 1914, 89, 192). The velocity of cooling in- 
creases slightly when the temperature of tempering is — “ 


Cooling Curves of Ternary and Quaternary Mixtures. 
N. Parravano and C. Mazzerti (Gazzetta, 1917, 47, i, 133—143). 
—Cooling curves of mixtures often fail to present distinctly the dis- 
continuities which are characteristic of them, and are utilised 
for constructing diagrams of state. Of the various causes contri- 
buting to this failure, the form of the melting-point diagram of 
the series to which a mixture belongs and the position of the 
mixture in this series have been insufficiently considered. Hane- 
mann (A., 1915, ii, 413) has, however, shown that, with binary 
mixtures it is possible generally to establish the influence exerted 
on the form assumed by the cooling curves by the form of the 
diagram and the position of the mixture in it. The authors now 
indicate, with the help of figures, how the form which may be 
expected for the cooling curves of ternary and quaternary mix- 
tures may be established when the diagram of state is known; in 
some cases the deductions usually drawn from the discontinuities 
observed in the cooling curves are found to be inaccurate. 

=. EE. P. 


A Statistical Study of Organic Series. W. E. Forses 
(Chem. News, 1917, 115, 229).—By comparing the so-called coeffi- 
cients of variation of the boiling point for various homologous 
series it is found that the value for the paraffin hydrocarbons is 
much greater than the values for the alcohols, fatty acids, and the 
benzene series of hydrocarbons. The difference shown by the 
paraffin and the benzene series of hydrocarbons is supposed to be 
connected with the structure of the benzene nucleus. H. M. D. 


Heat of Formation of Ferrous Sulphide. N. Parravano 
and P. De Cesaris (Gazzetta, 1917, 47, i, 144—149).—The authors 
have determined the heat of formation of ferrous sulphide calori- 
metrically, the reaction between finely divided reduced iron and 
sulphur being initiated by a platinum wire electrically heated. 
The number of cals. generated per 1 gram of ferrous sulphide 
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varied from 2582 to 266°0, the mean being 262°4 and the molecular 
heat 23,070 cals. For the precipitated sulphide, Berthelot found 
24,000 and Thomsen 23,780 cals. 

Neglecting the small thermal change accompanying the polymor- 
phic transformation of ferrous sulphide at 298°, the dissociation 
pressures for ferrous sulphide and manganese sulphide are calcu- 
lated from the Nernst formula, log p= —Q/4°5717'+1°75 log T+3, 
for the temperatures 800°, 900°, 1000°, and 1100°, the values for 
the latter being much smaller than those for the former at the same 
temperature. Consequently, the reaction FeS+Mn=MnS+ Fe 
should take place, as is indeed known to be the case. T. H. P. 


Molecular Condition of Pure Liquids. II. P. N. Paviov 
(J. Russ. Phys. Chem. Soc., 1916, 48, 1175—-1196. Compare this 
vol., ii, 125).—The considerations previously developed show that 
Kistiakovski’s rule (A., 1906, ii, 655 ; 1913, ii, 837) is quite inapplic- 
able to the investigation of the molecular constitution of liquids. 

A number of further conclusions are deduced, the principal ones 
being as follows. The molecular volumes of normal liquids at 
corresponding temperatures (in corresponding states) are equal. 
Equal volumes of normal liquids at identical reduced temperatures 
and pressures contain equal numbers of molecules. Further, normal 
liquids and their saturated vapours under corresponding condi- 
tions possess those structural peculiarities which Avogadro dis- 
covered for gases (ideal) at identical absolute temperatures and 
pressures. The true molecular volumes of all liquids (normal and 
abnormal) at corresponding temperatures and under the pressure 
of their saturated vapours are equal. 

The ratio, V,:V, of the molecular volume of an abnormal liquid 
to that of a normal liquid at the corresponding temperature is 
termed the abnormality number, V, and abnormal liquids are asso- 
ciated or dissociated according as WV is less than or greater than 
unity. In investigating the molecular volumes of liquids, these are 
compared with the values for carbon tetrachloride at the corre- 
sponding temperatures, and use is made of functions of the form 
yv"/T or of some other function containing y. 

The values of WV have been calculated, and are tabulated, for 
108 elements and compounds, of which only four, namely, carbon 
tetrachloride, ether, ethyl acetate, and propyl formate, exhibit 
normal molecular volumes. The data for homologous series show 
that the accumulation of mass in a molecule diminishes the associa- 
tion and increases the dissociation of liquids. Thus, methane is 
strongly associated, n-pentane dissociated, n-hexane more disso- 
ciated, and n-heptane still more dissociated. Further, benzene is 
associated, toluene dissociated, xylene more dissociated, and mesi- 
tylene and durene still more dissociated. A similar relation holds 
for the series water, methyl, ethyl, propyl, butyl, and ‘soamyl 
alcohols, for the series of carboxylic acids, esters, etc., and for such 
series as benzene, fluorobenzene, chlorobenzene, bromobenzene, and 
iodobenzene. Marked association is exhibited by the elements in 
the liquid condition. T. H. P. 
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Comparative Adsorption of Sucrose, Inulin, and Dextrin. 
M. A. Raxuzin (J. Russ. Phys. Chem. Soc., 1916, 48, 1319—1324). 
—The author’s previous work indicates that the necessary condi- 
tions for every adsorption include the colloidal state of the ad- 
sorbed substance and adsorbent, the only case observed in which a 
crystalline substance is irreversibly adsorbed by a colloidal ad- 
sorbent being that of the solid paraffins of naphtha by aluminium 
hydroxide, floridin, etc. 

In order to test the accuracy of Freundlich’s rule, that adsorp- 
tion is prevented by a tendency to dissociation and by an accumu- 
lation of hydroxyl groups, the author has now carried out experi- 
ments on the adsorption of sucrose, inulin, and dextrin. The results 
show that this rule holds only for crystalline carbohydrates, such 
as sucrose and inulin; colloidal carbohydrates, on the other hand, 
are well adsorbed by both aluminium hydroxide and animal char- 
coal, and in the case of dextrin (commercial “ dextrinum purissi- 
mum ”’) both these adsorptions are irreversible with respect to boil- 
ing water. Further, both adsorptions are quantitative; animal 
charcoal adsorbs 8°04% of B-achroodextrin and aluminium hydroxide 
16°02% of products intermediate to B- and y-dextrins. The above 
commercial dextrin is found to be a mixture of maltodextrin with 
B-achroodextrin and products intermediate to 8B- and y-achroo- 
dextrins. T. H. P. 


The Osmotic-Kinetic Theory of Dilute Solutions. Karr 
JELLINEK (Zeitsch. physikal. Chem., 1917, 92, 169—212).—A theo- 
retical paper in which the osmotic theory of solutions is examined 
from the kinetic point of view. It is shown that the van der 
Waals’s equation may be employed in the derivation of the relation 
between the osmotic pressure, the concentration, and the tempera- 
ture and of the laws regulating the lowering of the vapour pressure 
and the freezing point and the raising of the boiling point. The 
assumptions made in the theoretical treatment are (1) additivity 
of the volumes of solvent and solute, (2) additivity of the volume 
correction factor b. H. M. D. 


Calculation of the Coefficient of Diffusion of a Salt at a 
Definite Concentration. A. Grirritus (Proc. Physical Soc., 
1917, 29, 159—162).—It is shown that the coefficient of diffusion 
may be calculated without a knowledge of the exact relation 
between the density and the concentration of the solution. The 
method of calculation adopted by Clack (compare A., 1915, ii, 45) 
is thereby justified. H. M. D. 


Osmotic Pressure: its Relation to the Membrane, the 
Solvent, andthe Solute. Frank Tinker (Phil. Mag., 1917, [vi], 
33, 428-450). —A theoretical paper in which the author discusses 
the relation of osmotic pressure to the solvent, the solution, and the 
semipermeable membrane. It is assumed that the pressure of each 
component in the interior of a fluid mixture is inversely propor- 
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tional to the free space available to the molecules, and that the 
exact relation between the partial pressure of the component and 
the free space per molecule is given by the equation—partial pres- 
sure x available free space per molecule of the component=R7. 
Dissociation and association of the solute and solvent and com- 
bination between them are also supposed to be excluded. 

By making use of the Dieterici equation of state it is shown 
that two ideal solutions of equal molar concentration are in osmotic 
equilibrium, that this equilibrium does not obtain if one 
solution is ideal and the other not, although the solutions may be 
equally concentrated, and that osmotic equilibrium between non- 
ideal solutions is possible only when the solutions have equal heats 
of dilution. 

The general equation connecting the osmotic pressure with the 
vapour pressures of solvent and solution, both supposed to be at 
atmospheric pressure, reduces for dilute solutions to the form 
PV =RT +4, in which V is the volume of solution containing 1 mol. 
of solute and q is a measure of the heat change on dilution. This 
equation has already been given by Bancroft (A., 1906, ii, 523). It 
follows that the osmotic pressure of a dilute solution is given by 
the simple gas equation only when the solution has zero heat of 
dilution. If the heat of dilution is positive, the osmotic pressure is 
abnormally high, whilst if the heat of dilution is negative the 
osmotic pressure is abnormally low. 

Consideration of the compressibility relationships shows that the 


free space within a dilute solution having zero heat of dilution is 
equal to R7B, where B is the coefficient of compressibility. Since 
the pure solvent is the limiting case of a dilute solution, this rela- 
tion must hold for pure liquids. H. M. D. 


Pervaporation, Perstillation, and Percrystallisation. 
Puitip ApotpH Koser (J. Amer. Chem. Soc., 1917, 39, 944948). 
—Collodion and parchment membrane containers permit water to 
evaporate through the walls as though no membrane were present. 
This phenomenon is termed pervaporation. Distillation by means 
of pervaporation is termed perstillation, and can be carried out at 
ordinary pressures with low temperatures, as well as in a vacuum. 
When a dialysable constituent of a liquid within these containers 
reaches saturation, crystallisation usually takes place on the out- 
side of the container; this is termed percrystallisation. A number 
of experiments are described to show the nature of these pheno- 
mena; thus it is shown that in twenty-four hours 325 c.c. of a 
solution containing serum albumin and 25 c.c. of toluene had lost 
all its water at 37° when closed in a collodion container. Also per- 
vaporation occurs so rapidly when water is placed in a closed 
collodion +assel and heated by a Bunsen flame that the liquid 
sinks in the vessel perceptibly, like a slowly emptying burette. It 
is also shown that it is not possible to raise the temperature of 
water in such a container above 92° when a Bunsen is used as the 
source of heat. The cause of these phenomena is discussed and 
tentative hypotheses are put forward to explain them. J. F. 8S. 


ii. 296 ABSTRACTS OF CHEMICAL PAPERS. 


Crystal Structure and Chemical Valency. J. BeckENKAmp 
(Centr. Min., 1917, 97—110).—If the Sohncke theory of point 
systems be rigidly applied to crystals, the conceptions of molecule 
and valency in such structures become meaningless. In the struc- 
tures put forward by W. H. and W. L. Bragg for rock-salt and 
sylvine, the atoms of the two kinds form an interpenetrating point 
system, and no molecules are distinguishable. The author shows 
that in the structures which he has already put forward for 
various minerals, for example, for quartz, the individuality of the 
molecule is preserved. The author supposes the distances 
between atoms in the structure to be determined by the positions 
of nodes formed by the interference of radiation waves from the 
respective atoms, the wave-lengths being a function of the atomic 
weights. He concludes, from the relative atomic weights of sodium 
and chlorine, that the ultimate structure of a crystal of rock-salt 
has a triclinic character, but that by a species of submicroscopic 
twinning a pseudo-regular structure is built up indistinguishable 
from a truly cubic one. The Bragg structure gives merely the 
average position of the atoms. 

A similar conclusion has been reached by J. Stark (Jahrb. 
Radioaktiv. Elektronik, 1915, 12, 280) from considerations of 
electro-affinity. He considers it impossible that intramolecular 
linkings can be destroyed in the crystal, but finds that in a struc- 
ture of sodium and chlorine ions (rock-salt) there will be formed 


complexes having an axis of hemimorphous tetragonal symmetry. 
By the twinning of such complexes, a quasi-homogeneous mass 
having holohedral cubic symmetry results. E. H. R. 


Results of Crystal Analysis. IV. The Structure of 
Ammonium Iodide, Tetramethylammonium Iodide, and 
Xenotime. L. Vecarp (Phil. Mag., 1917, [vi], 33, 395—428. 
Compare A., 1916, ii, 405, 593).—The results obtained in the 
X-ray spectroscopic examination of crystals of ammonium and tetra- 
methylammonium iodides indicate that the existence of a simple 
relation between the topic parameters does not necessarily involve 
any very simple relation between the lattices. It is shown that 
the morphotropic relationship cannot be explained by replacement 
of the hydrogen atoms in ammonium iodide by tetragonally 
arranged carbon atoms. The observations show, in fact, that the 
iodine and nitrogen lattices are not only quite differently arranged, 
but that the elementary lattice of tetramethylammonium iodide 
contains two molecules, whilst that of ammonium iodide contains 
four molecules. 

Further investigation of the structure of xenotime has shown 
that the atoms of xenotime are arranged in a lattice of the zircon 
type, and the previously expressed opinion (compare Joc. cit.) that 
the lattice systems are of different type can no longer be main- 
tained. The conception of xerotime as a phosphate, YPO,, is 
accordingly not in accordance with the crystalline structure, which 
suggests that the constitution of the substance in the crystalline 
form is that represented by YO,PO,. H. M. D. 
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Mixed Crystals. Carto Vioxa (Atti. R. Accad. Lincei, 1917, 
[v], 26, i, 195—207. Compare this vol., ii, 79, 80)—The author 
now proceeds to examine the equilibrium contact conditions 
between a mixed crystal and the amorphous phase from which it 
originates. This problem is solvable by means of the data required 
to prove Curie’s law, according to which the growths perpendicular 
to the faces of a crystal are directly proportional to their respective 
capillary constants. 

The mixed crystal is composed of two constituents, that is, of 
two crystals in intimate contact in their smallest parts. It will 
be in equilibrium with the amorphous phase, which contains the 
same constituents, but usually in different proportions, when (1) 
the proportion between the two components does not alter, 
although the total mass changes in correspondence with Gibbs’s 
phase rule, (2) when the surface energy is a minimum in corre- 
spondence with the least action, and (3) when the total volume of 
the mixed crystal does not vary, the only possible variation being 
in the form. 

It is shown analytically that the mean growths perpendicular 
to the faces of the mixed crystal are directly proportional to the 
mean capillary constants of the two components. From this it 
follows that the normal figure of a mixed crystal is the mean of 
the normal figures of the crystals composing it in the proportions 
in which these are found in the mixed crystal. It is shown further 
that the total surface energy is always directly proportional to 
the total volume of the mixed crystal, this being Curie’s law, and 
that the difference in the surface energies of the components is 
directly proportional to the difference in the volumes at every 
instant of the growth, no matter what the relation between the 
components of the mixed crystal.. Isomorphous crystals are 
defined as those having the same structure and the same surface 
density, and therefore exhibiting continuous miscibility between 
limits which include the mean miscibility. Various examples are 
considered in order to illustrate the significance of the inclusion 
in the above definition of the idea of mean miscibility. 

T. H. P. 


Mathematical Theory of the Kinetics of the Coagulation 
of Colloidal Solutions. M. von Smo.ucnowsxi (Zeitsch. physikal. 
Chem., 1917, 92, 129—-168).—Inductive methods applied to the 
available data on the kinetics of coagulation processes have not 
led to any satisfactory theory of the coagulation process, and this 
is largely attributed to the circumstance that the properties of the 
colloidal solutions which have been investigated in this connexion 
do not afford a satisfactory indication of the progress of the 
coagulation. 

An attempt is made to build up a theory of the phenomenon 
by deductive methods. It is assumed that the colloidal particles 
attract one another in virtue of capillary forces when the distance 
between them is sufficiently small. That this attraction does not 
lead to combination in normal circumstances is due to the pro- 
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tective action of the electrical double layer surrounding the 
particles. On the addition of an electrolyte, ion adsorption occurs 
and the double layer is partly or completely eliminated, with the 
result that the colloidal particles combine to form larger aggre- 
gates under the influence of the capillary forces. The Brownian 
motion of the particles only comes into play as a factor in coagu- 
lation in so far as it facilitates the approximation of the particles, 
and thus indirectly affects the operation of the capillary and 
electric forces. 

Formule are derived for the course of an ideal coagulation 
which are found to be in satisfactory agreement with previous 
observations on the kinetics of coagulation processes. In regard 
to the influence of the concentration of the colloid on the rate of 
coagulation, these formule are comparable with equations for 
ordinary chemical reactions of the second order. 

Rapid coagulation processes and chemical reactions may be 
regarded as opposite and extreme cases of the ideal coagulation 
processes which are more particularly considered in connexion 
with the author’s theory. Whilst the former can be regarded as 
determined solely by diffusion factors, it would seem that ordinary 
chemical reactions involve some unknown factor, the effect of 
which is to reduce the number of collisions which result in chemical 
interchange to a very small fraction of the total number of the 
molecular collisions. H. M. D. 


Protective Colloids. VIII. Tubera Salep as Protective 
Colloid. 2. Colloidal Silver. A. Gursier and Nora KrivutiEe 
(Kolloid Zeitsch., 1917, 20, 123—127. Compare this vol., ii, 244). 
—tThe preparation of colloidal solutions of silver by the action of 
sodium hyposulphite in presence of extract of Tubera Salep as 
protective colloid is described in detail. The silver sols thus 
obtained are of great stability, and this stability does not seem to 
be affected by the fact that the colour of the solutions in trans- 
mitted light varies with the conditions. H. M. D. 


Protective Colloids. VIII. Tubera Salep as Protective 
Colloid. 3. Colloidal Arsenic. A. Gursier and Nora 
Krivutte (Kolloid Zeitsch., 1917, 20, 186—194).—Experiments 
are described in which the authors have examined the protective 
action of extracts of various plant colloids on colloidal arsenic 
prepared by the reducing action of sodium hyposulphite on slightly 
acidified solutions of arsenious oxide. The protective action is 
very marked, and it has been found possible to obtain by evapora- 
tion solid colloids containing about 3% of arsenic which are com- 
pletely soluble in water. 

According to observations on the colour, the protected solutions 
of colloidal arsenic are not appreciably influenced by the addition 
of hydrochloric acid, sulphuric acid, sodium chloride, and barium 
chloride, whereas sodium hydroxide and sodium carbonate change 
the colour from dark brown to light yellow. H. M. D. 
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Protective Colloids. VIII. Tubera Salep as Protective 
Colloid. 4. Colloidal Antimony. A. Gursier and Nora 
Krivutie (Kolloid Zeitsch., 1917, 20, 194—-198).—Colloidal solu- 
tions of antimony, prepared by the action of sodium hyposulphite 
on a solution of potassium antimoniate acidified slightly by the 
addition of tartaric acid, are found to have their stability con- 
siderably increased in presence of the extract of Tubera Salep. 
The dialysed solutions may be evaporated to give solid colloids 
containing about 10% of antimony which dissolve completely in 
water. The stability of the protected solutions is not affected by 
the addition of acids and neutral salts, but alkalinity reduces the 
stability to a large extent. In this respect, the behaviour of the 
colloidal antimony solutions resembles that of solutions of the 
protective colloid. H. M. D. 


The Use of Citarin in Scientific Chemistry. L. Vanyino 
(Kolloid Zeitsch., 1917, 20, 122).—The addition of small quanti- 
ties of the sodium salt of anhydromethylenecitric acid (“citarin’’) 
to solutions of gold, silver, and other metallic salts results in the 
formation of colloidal solutions of the respective metals. The 
colloidal gold solutions are red in colour, although violet-blue 
solutions are usually obtained by the action of other reducing 
agents. H. M. D. 


Theory of Emuilisification based on Pharmaceutical 


Practice. Leo Roon and Ratpn E. Oxsper (J. Ind. Eng. Chem., 
1917, 9, 156—161).—The authors review briefly the theories of 
emulsification which have been advanced, and the methods em- 
ployed in pharmaceutical practice for the preparation of emulsions. 
The present work was confined to the study of acacia and soap 
emulsions, and reveals the existence of definite critical points of 
emulsification, depending on the quantities of internal phase and 
of emulsifier, the nature of these two factors, and the procedure 
followed in the preparation of the emulsion. The results, in agree- 
ment with Fischer’s theory, indicate that the presence of a hydration 
compound of the nature of a hydrated colloid is necessary for emul- 
sification, and that the best emulsion is produced when this hydra- 
tion compound is formed at the moment of dispersion of the internal 
phase; in other words, emulsifier, water, and oil in critical propor- 
tions must all be mixed together at once in order to form a properly 
hydrated nucleus, which may then be diluted. This is in 
accord with the usual pharmaceutical practice. No emulsion results 
if the emulsifier (gum acacia or soap) is diluted before the disper- 
sion of the internal phase. Emulsion nuclei of one composition act 
as stabilisers or emulsifiers respectively for incomplete emulsions 
of other compositions, or for other internal phases. G. F. M. 


In-, Uni-, and Bi-variant Equilibria. XIV. F. A. H. 
Scuremnemakers (Proc. K. Akad. Wetensch. Amsterdam, 1917, 19, 
927—-932. Compare this vol., ii, 195).—A discussion of the rela- 
tions exhibited by systems in which three indifferent phases co-exist. 

H. M. D. 
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Equilibrium in the System : Mercuric Iodide-Pyridine. 
J. Howarp Matuews and Putuip A. Ritter (J. Physical Chem., 
1917, 21, 269—274).—The solubility of mercuric iodide has been 
determined in pyridine at temperatures between —50° and + 98°5°. 
Over this range of temperature the solubility changes regularly 
from 1°95% mercuric iodide in the solution to 65°30%. It is shown 
that the saturated solution at all temperatures is in equilibrium 
with the compound HglI,,2C,;H,N, and this is the only compound 
which exists between these limits. It crystallises, however, either 
in long, monoclinic needles or in short, monoclinic prisms, but there 


appears to be no definite transition point between the two forms. 
J. F.S. 


Velocity of Reaction in Heterogeneous Systems and Size 
of Granules. Emit Popszus (Zertsch. physikal. Chem., 1917 
92, 227—237).—It has been found that certain oxides, which in 
ordinary circumstances are unacted on by hydrochloric acid, are 
dissolved by this reagent to a very appreciable extent when the 
oxides are reduced to a fine state of subdivision. The experiments 
were made with aluminium oxide, thorium oxide, and zirconium 
oxide, and in each case the oxide is dissolved when the diameter of 
the particles is of the order ly. The results recorded show the 
progress of the dissolution when the concentration of the acid and 
the temperature are kept constant, and, further, the influence of 
variation in the acid concentration. It would seem that oxides 
which are apparently insoluble in acids may be dissolved provided 
the size of the particles is sufficiently reduced. 

The observations cannot be explained in terms of the diffusion 
theory, and in consideration of the small size of the particles it is 
not surprising that the behaviour should deviate from that which 
has been found associated with reactions in heterogeneous systems. 
Although the size of the particles of a substance is known to have 
a considerable influence on many of its properties, including the 
solubility, it does not seem possible to account for the observed 
facts on this basis. H. M. D. 


The Influence of Pressure on the Ignition of a Mixture of 
Methane and Air by the Impulsive Electrical Discharge. 
RicHarD VERNON WHEELER (T., 1917, 111, 411—413. Compare 
ibid., 130).—-Further experiments on the influence of pressure on 
the energy of the igniting current have been made at pressures 
greater than atmospheric. No evidence of “stepped ignition” is 
shown by the results obtained at pressures varying from 500 to 
5000 mm., the curve obtained by plotting the igniting current 
against the pressure of the gaseous mixture being perfectly continu- 
ous. 

When a spark-gap of 1 mm. was employed at pressures somewhat 
higher than atmospheric, it was found that the least discharge 
which could cross the gap caused ignition of the mixture. By using 
a smaller spark gap (0°25—0°5 mm.), however, it was possible to 
make the observations required. This factor offers a possible ex- 
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planation of the divergent results obtained by Thornton (compare 
A., 1914, ii, 834), the suggestion being that his data disclose merely 
the influence of the pressure on the facility with which the dis- 
charge passes across the spark gap. H. M. D. 


Velocity of Decomposition and the Dissociation Constant 
of Nitrous Acid. Prarutya Cuanpra Riy, Manik Lat Dey, and 
JNANENDRA CHANDRA GuosH (T., 1917, 111, 413—417).—Solutions 
of nitrous acid are readily obtained by the interaction of equivalent 
solutions of barium nitrite and sulphuric acid. Measurements of 
the rate of decomposition of nitrous acid solutions show that the 
reaction proceeds in accordance with the equation for a unimole- 
cular change, the velocity-coefficients at 0°, 21°, and 40° being 
0°00014, 0°00022, and 0°00057 respectively. According to conduc- 
tivity data, the ionisation constant of the acid at 0° is 6°0 x 10-4. 

The most concentrated solution of nitrous acid which could be 
obtained at 0° by the above method was 0°1851. H. M. D. 


Reduction of Mercuric Compounds. G. A. Linnarr and 
E. Q. Apams (J. Amer, Chem. Soc., 1917, 39, 948—950).—In pre- 
vious papers Linhart has shown that the velocity of the reduction 
of mercuric chloride by phosphorous acid and by sodium formate 
follows the equation for a reaction of the second order, and not 
that of a reaction of the third order (A., 1913, ii, 490; 1915, ii, 91). 
In the present paper it is shown that the reduction of mercuric 


compounds may be represented as going first directly to mercury 
or some substance which behaves like mercury, and then, if condi- 
tions permit, to mercurous compounds. This manner of repre- 
sentation accounts for the fact that the reaction is bimolecular, so 
far as concerns the kinetics of the reaction, and it removes the 
necessity for specific explanations for each reducing agent. 

J. F. 8. 


Studies on the Walden Inversion. V. The Kinetics and 
Dissociation Constant of a-Bromo-f-phenylpropionic Acid. 
Georce SenTeR and Geratp Harcrave Martin (T., 1917, 111, 
447—457).—According to conductivity measurements at 25°, the 
ionisation constant of a-bromo-8-phenylpropionic acid is 0°00172. 
The limiting conductivity of the sodium salt is A, =79°0, from 
which the mobility of the anion is 28 and A,, for the acid 375. 

The kinetics of the displacement of bromine by hydroxyl have 
been investigated according to methods described previously (com- 
pare T., 1915, 107, 908; 1916, 109, 690). Both the free bromo- 
substituted acid and its sodium salt give at 50° almost exclusively 
the corresponding hydroxy-acid, but in presence of sodium hydr- 
oxide this reaction is accompanied by the formation of a consider- 
able proportion of cinnamic acid as a result of the elimination of 
hydrogen bromide from the bromophenylpropionic acid. 

Comparison of the velocity-coefficients obtained in experiments 
with solutions containing (1) the free acid, (2) its sodium salt, 
(3) the free acid with the addition of nitric or benzenesulphonic 
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acid, shows that the reaction measured is the action of water on the 
CH,Ph-CHBr:CO,/ ion. The non-ionised acid reacts with water 
much less rapidly at 50°. 

The temperature-coefficient of the reaction is probably the highest 
yet observed for a pseudo-unimolecular reaction, the velocity becom- 
ing 4°6 times as great when the temperature is increased by 10°. 

When the data for a-bromo-8-phenylpropionic acid are compared 
with results obtained for a-bromopropionic acid, itis found that the 
bromine is acted on less rapidly in the first-mentioned acid. This 
is not in accord with previous observations relative to the influence 
of the phenyl group in such reactions. H. M. D. 


A New Method for the Measurement of the Velocity of 
Crystallisation of the Metals. J. Czocuratski (Zettsch. 
physikal. Chem., 1917, 92, 219—221).—The method depends on the 
determination of the maximum velocity with which a thin, crystal- 
line thread of the metal may be drawn continuously from a bath of 
the liquid metal. The maximum velocities found for tin, lead, and 
zinc at their respective melting points were respectively about 90, 
140, and 100 millimetres per minute. H. M. D. 


Studies in Catalysis. VI. The Mutual Influence of Two 
Reactions proceeding in the same Medium. Rosert OwEn 
GrirritH, ALFRED LAMBLE, and WiLLt1am CupmMorE McCuLiacH 
Lewis (T., 1917, 111, 389—395).—In view of the disagreement 
between the results obtained by previous observers, further investi- 
gation has been made of the change in the velocity-coefficients of 
the inversion of sucrose and the hydrolysis of methyl acetate when 
the two reactions take place in the same solution. In presence of 
methyl acetate, the rate of inversion of sucrose is at first slightly 
diminished. With increasing ester concentration the velocity-coeffi- 
cient passes through a minimum value, the subsequent increase 
being attributed to the diminution in the negative catalytic effect 
of water which is displaced on addition of the ester. 

The presence of sucrose increases the rate of hydrolysis of methyl 
acetate, but when a correction is made for the influence of the 
displaced water, it appears that sucrose is a feeble negative cata- 


lyst. H. M. D. 


Studies in Catalysis. VII. Heat of Reaction, Equilib- 
rium Constant, and Allied Quantities from the Point of 
View of the Radiation Hypothesis. Wiuttiam Cupmore 
McCutiacH Lewis (T., 1917, 111, 457—469. Compare T., 1916, 
109, 796).—The idea that molecules become reactive when the 
energy content reaches a certain critical value is shown to be 
quite compatible with the fact that the reaction involved may be 
exothermic or endothermic. By considering the case of a uni- 
molecular reversible reaction, it is shown that the heat of the 
reaction at constant volume, Q,, is connected with the critical 
increments of the two kinds of molecules by the equation 
+Q,=E,—H,. By introduction of the quantum hypothesis, this 
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assumes the form —Q,=WNh(v,;—v2), in which W is the Avogadro 
constant, h Planck’s constant, and v, and v, the critical frequencies 
of the reacting and resulting molecules. This relation has been 
previously derived by Haber from the consideration of a somewhat 
special case. 

From a consideration of the magnitude of the heat effects accom- 
panying chemical reactions, it is shown that the mean internal 
energy of the molecules is in many cases much greater than can 
be accounted for by the temperature, and the conclusion is drawn 
that the energy content is large even at absolute zero. The 
temperature at which an uncatalysed reaction first proceeds with 
measurable velocity gives some idea of the magnitude of the energy 
quantum which is required to bring the molecules of a substance 
into the reactive condition. 

The radiation hypothesis is applied to bimolecular reactions, and 
expressions are derived for the velocity-coefficient and the influence 
of temperature on the velocity. It is inferred that the higher the 
order of a reaction, the greater is the probable value of its 
temperature-coefficient. 

Formation of intermediate compounds will have an influence on 
the magnitude of the velocity-coefficient, but the rate of change 
of this with temperature will not be affected if catalytic influences 
are excluded. H. M. D. 


Evolution of the Elements and the Stability of Complex 
Atoms. A New Periodic System which shows a Relation 
between the Abundance of the Elements and the Structure 
of the Nuclei of Atoms. Wiuttiam D. Harkins (J. Amer. Chem. 
Soc., 1917, 39, 856—879)—A theoretical paper. - In previous 
papers (A., 1916, ii, 240) it is shown that elements are very prob- 
ably interatomic compounds of hydrogen, and that one of the first 
steps in the formation of a complex atom is the change of hydrogen 
into helium. On this hypothesis, the elements are found to fall 
into two series: the series of even atomic number, beginning 
with helium and having the general formula nHe’, and the series 
of elements with odd atomic numbers, beginning with lithium and 
having the general formula nHe’+H/’;. If the elements actually 
belong to these two series, as the hypothesis indicates, it is to be 
expected that the properties of the elements of the two series 
should indicate the differences between them. This has been 
shown, from the interpretation of the atomic weights in the light 
of the disintegration of the radioactive elements, to be the case, 
and consequently evidence of the validity of the present hypothesis 
is thus furnished. Further evidence is now put forward which is 
in complete accord with the system. The ordinary periodic system 
of the elements seems to be a relationship which expresses in a 
graphic way the variations in the arrangement and the number 
of the external electrons, especially the valency electrons, in the 
atom, which finds its expression in the chemical and physical 
properties of the elements. The hydrogen—helium system is most 
fundamentally related to the structure of the nuclei of the atoms, 
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and this structure should not affect the arrangement of the 
external electrons if the nucleus is extremely minute, since this 
arrangement would depend on the number of electrons, which in 
turn depends on the nuclear charge, but not on the internal struc- 
ture of the nucleus except in so far as this structure affects the 
total charge. The structure of the nucleus should, however, affect 
its stability, which would have an expression in the abundance of 
the respective elements. There is another factor, too, which would 
have an effect on the abundance, and that is the relative abund- 
ance of the special materials used in the formation of the element 
in question. 

The abundance of the elemeats in the earth’s crust might seem 
to give the best information in this respect if it were not known 
that the surface of the earth has been subjected to very long-con- 
tinued differentiative processes, and so has a very local character. 
The meteorites, on the other hand, come from much more varied 
positions in space, and at the same time show much less indication 
of differentiation. In the meteorites, the elements of even atomic 
number are on the average about seventy times more abundant 
than the odd-numbered elements, and, moreover, if the elements 
are plotted in order of their atom‘c numbers, it is found that the 
even-numbered elements are in every case very much more 
abundant than the adjacent odd-numbered elements. Almost 
more striking than this is the fact that the first seven elements in 
the order of their abundance are all even numbered, and, further- 
more, make up 98°78% of the material. Both the iron and stone 
meteorites separately show just these same relations, whether the 
percentages are calculated as atomic or by weight. Thus the 
stone meteorites contain 97°6% and the iron meteorites 99°2% of 
even-numbered elements. It is remarkable, too, that the highest 
percentage found for any odd-numbered element in any class of 
meteorites is 1°53%, whilst among the even-numbered elements 
larger percentages are common, and range up to 90°6%. In the 
lithosphere, whilst the relationship is not so striking, the even- 
numbered elements are still seven to ten times as abundant as 
those which are odd, depending on whether the calculations are 
made by weight or by atomic percentage. Among the rare earths, 
the even-numbered elements are the more abundant. Among the 
radioactive elements, the odd-numbered element is in each case 
either of a shorter period than the even-numbered, or else is as 
yet undiscovered. Five elements are as yet unknown, and these 
are all odd-numbered. The elements of low atomic number are 
found to be very much more abundant than those of higher atomic 
number, both in the meteorites and on the earth. Thus the first 
twenty-nine elements make up about 99°9% of the material, whilst 
the remaining sixty-three are either extremely rare or compara- 
tively rare. Of the first twenty-nine elements, those with atomic 
numbers between 6 and 28 include nearly all the material. 
The above-mentioned results seem to show that the elements fall 
into two series, as predicted from the helium—hydrogen structure 
previously described (loc. cit.). The variation in the abundance 
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of the elements as found would seem to be the result of an 
inorganic evolution, which is entirely independent of the Mendeléev 
periodic system. The formation of the elements seems to be, how- 
ever, related to the atomic number. The influence of segregation 
on the composition of the lithosphere is discussed, as well as the 
effect of the stability of the atoms on their formation. The 
hydrogen-helium structure of the atoms would therefore seem to 
be a theory based on evidences as firm as a large number of the 
generally accepted theories of chemistry and physics, since predic- 
tions made in connexion with it have been so strikingly verified. 
This theory establishes to some extent a normal average composi- 
tion for material, and in consequence it should have an important 
bearing on the history of the differentiative processes which have 
taken place on the earth, and its applications to geology should 
be far-reaching. J. F. 8. 


Chinese Alchemy. H. J. Hotcen (Chem. Weekblad, 1917, 14, 
400—406).—A historical account of alchemy as practised in China, 


mainly with the object of discovering an “ Elixir of Life.” 
A. J. W. 


[New Type of Condenser.] H. P. Fisusurn (J. Amer. Chem. 
Soc., 1917, 39, 1074).—A piece of apparatus is described which 
will serve as a simple condenser when long-necked flasks are used 
for reflux work. The condenser consists of a thin-walled glass 


tube about 0°3 cm. less in diameter than the neck of the flask 
with which it is to be used. This tube is slightly enlarged 
at the top and tapered toward the bottom, so that when placed 
in the neck of the flask it is supported by the enlargement and 
leaves a space of 0°15 cm. in between the two surfaces. Into 
the top of the tube a narrow glass tube, which reaches to the 
bottom of the wider tube, is fused, and an outlet tube is sealed 
by the side of this at the top. When water circulates through the 
apparatus, a fairly efficient condenser is produced. J. F. 8. 


A Convenient Form of Autoclave. Grorce W. Morey (J. 
Washington Acad. Sci., 1917, 7, 205—208).—The bomb of the 
autoclave is made from a piece of 8°7 cm. pipe, the lower end of 
which is closed by welding on an iron bottom. The upper end is 
closed by the cover, the outer rim of which presses against an 
inner shoulder on the outer shell, which is made from 10 cm. pipe. 
Closure is effected by compression of a gold wire washer, pressure 
being applied by a bolt threaded through a cross-bar fixed to the 
lower end of the outer shell. 

The autoclave has given highly satisfactory results in experi- 
ments with aqueous solutions up to 300°. It is said to be superior 
to other forms of autoclave in ease of construction, in manipula- 
tion, and in certainty of closure. H. M. D. 


ABSTRACTS OF CHEMICAL PAPERS. 


Inorganic Chemistry. 


Action of Sulphur Dioxide on Metal Oxides. I. Datzie. 
LLewELLyN Hammicx (T., 1917, 111, 379—389)—The results 
obtained on heating various metallic oxides in a current of sulphur 
dioxide show that cupric oxide, bismuth oxide, mercuric oxide, 
manganese dioxide,-and lead peroxide may be grouped together 
in that the sulphur dioxide undergoes oxidation in contact with 
each of these. Although the sulphate of the metal is one of the 
products of the reaction in each case, the actual change varies 
with the nature of the metal. 

The other oxides examined (stannous oxide, lead monoxide, 
ferrous oxide, and manganous oxide) behave similarly to the 
alkaline earth oxides in that sulphites appear to be formed as the 
primary product, which is subsequently transformed into a mix- 
ture of sulphides and sulphates. No indication of the actual 
formation of sulphites has been obtained, but, whatever the first 
step in the complete reaction may be, the nature of the ultimate 
products indicates that these oxides have a reducing effect on the 
sulphur dioxide. H. M. D. 


Experiments with Nitrogen Trichloride. C. T. Dower. 
and Wituiam C. Bray (J. Amer. Chem, Soc., 1917, 39, 896—905). 
—The authors have investigated the action of a solution of 
nitrogen trichloride in carbon tetrachloride on a number of 
reducing agents. The nitrogen trichloride was prepared by the 
action of ammonium chloride on hypochlorous acid in the presence 
of carbon tetrachloride. The carbon tetrachloride solution, of 
about 0°1M concentration, was preserved in blackened bottles, in 
which, after some weeks, it slowly decomposed. Of all the 
reducing agents examined, only one, sodium sulphite, converted 
the whole of the nitrogen into ammonia; this occurs according to 
the equation 3Na,SO,+NCi,+3H,O0=3Na,SO,+2HCl+NH,Cl. 
In all other cases free nitrogen was also liberated. In the case of 
arsenious acid (0°123N), 7°7% of the nitrogen is liberated, whilst 
on reducing the concentration by one-half, the amount of nitrogen 
liberated is increased fourfold. The addition of sulphuric acid 
increases the amount of nitrogen set free, and this amount 
increases up to 0°5N-sulphuric acid, after which increased concen- 
trations of sulphuric acid have no further action. Hydrogen 
sulphide sets free about 5°5% of the nitrogen in the elementary 
condition, the residue being reduced to ammonia. Potassium 
iodide liberated 18% of the nitrogen as gas. and the addition of 
sulphuric acid did not change this amount. The reactions with 
ferrous sulphate were examined, and here also nitrogen and 
ammonia were formed. [Iodine reacts with nitrogen trichloride, 
setting free nitrogen and forming chlorides of iodine; on the addi- 
tion of water to the resulting solution, iodic acid is precipitated. 
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Sodium hydroxide reacts with nitrogen trichloride, giving a rapid 
evolution of nitrogen, although about 7% of the nitrogen present 
is recovered as ammonia. Quinol is converted into hexachloro- 
quinol, whilst carbamide in acid solution is not acted on, but in 
neutral solution there is a slow evolution of nitrogen. Nitrogen 
trichloride reacts slowly with dilute ammonium chloride solution 
and more rapidly with a concentrated solution to give nitrogen 
and hydrogen chloride, NH,Cl + NCl,=N,+4HCI. J. F. 8. 


Reactions between Chlorine and Ammonia. Wiu1Am C. 
Bray and C. T. Dowertt (J. Amer. Chem, Soc., 1917, 39, 
905—913).—The authors tabulate the reactions which occur when 
ammonia and chlorine react (a) in acid solution, (0) in alkaline 
solution, and (c) in dilute solutions of ammonia and hypochlorous 
acid. Noyes and Lyon (A., 1901, ii, 601) have shown that when 
chlorine gas reacts with 0°5% ammonia solution, the reaction 
3NH,+6Cl,=N,+NCl,+9H++9Cl- takes place, in which equi- 
molecular quantities of nitrogen and nitrogen trichloride are pro- 
duced. This reaction, if it follows the equation, would be of the 
ninth order, and to ascertain whether this is so, a number of 
experiments have been carried out on the reaction between gaseous 
chlorine and ammonium hydroxide. From the results of these 
experiments, it is concluded that the above equation is only the 
resultant of a number of intermediate reactions, the first of which 
is the formation of monochloroamide, NH,Cl, according to the 


equation NH, +Cl,=HCl+NH,Cl. J. F. S. 


Some Compounds of Boron, Oxygen, and Hydrogen. 
Morris W. Travers, N. M. Gupta, and R. C. Ray (Pamphlet, 
1916, pp. 46. Compare A., 1912, ii, 938)—Further investigation 
of the reaction between magnesium boride and water, and of the 
nature of the substances present in the resulting solution, has 
shown that many of the conclusions drawn from the previous 
observations (loc. cit.) require correction. 

The new experiments show that when a mixture of 2} parts of 
magnesium powder and 1 part of anhydrous boric acid is heated 
in a current of hydrogen until the reaction is complete, solutions 
are obtained by treatment of the product with water which are 
free from boric acid and magnesium borate, and contain only 
substances which are described as borohydrates. The main pro- 
duct of the action of water is an insoluble compound of mag- 
nesium oxide with a borohydrate, reaction taking place in accord- 
ance with the equation Mg,B,+6H,O=Mg,B,(OH),+3H,. The 
soluble borohydrates and gaseous compounds of boron and 
hydrogen, which are also formed, are attributed to secondary 
reactions. 

The solutions of the borohydrates are unstable, but the stability 
is increased in presence of traces of ammonia. On the addition 
of acids to the solutions, hydrogen is evolved, and the acid solu- 
tions decolorise iodine. Analyses and molecular weight determina- 
tions indicate that the mean composition of the borohydrates is 
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represented by H,B,0,. When the solutions are evaporated to 
dryness and the residue heated, a mixture of the oxide, B,O., with 
magnesium oxide is obtained. 

If the mixture of magnesium boride and boric acid is insuffici- 
ently heated, or if excess of boric acid is employed in preparing 
the mixture, the solutions obtained by the action of water differ 
from those described above in that they contain magnesium borate 
and boric acid, as well as one or more borohydrates. 

When magnesium boride, after prolonged treatment with water, 
is acted on by strong ammonia, a solution is obtained which does 
not lose hydrogen when kept in an exhausted tube, and does not 
oxidise in contact with the air. On addition of acids to this solu- 
tion, hydrogen is rapidly evolved, and the acid solution reacts 
with iodine. When the solution is evaporated to dryness at low 
temperature in a vacuum, a white, crystalline residue remains 
which gives off hydrogen when heated, and is transformed into the 
oxide, B,O;. This oxide dissolves in water with the formation of 
a yellow solution, which rapidly absorbs oxygen in contact with 
the air, the reaction being represented by the equation 2B,0;+ 
O, + 12H,0 = 8B(OH)),. 

Molecular weight determinations of the substance in the 
ammoniacal solution prepared as described above seem to show 
that the compound has the formula H,,B,0,,2NH;. When 
ammoniacal solutions of the borohydrates are evaporated to dry- 
ness and treated with water, a small quantity of insoluble residue 
is left which appears to be a hydrated derivative of an oxide con- 
taining less oxygen than those previously referred to. 

The constitution of the borohydrates is discussed on the basis 
of the chemical and physical properties of the solutions. 

H. M. D. 


Preparation of Carbon Suboxide from Malonic Acid and 
Phosphoric Oxide. Atrrep Srock and Hvuao Srourzenperc 
(Ber., 1917, 50, 498—502).—The poor yields of carbon suboxide 
which are usually obtained by the action of phosphoric oxide on 
malonic acid are largely due to the polymerisation of the sub- 
oxide under the catalytic influence of the dehydrating agent. If 
the suboxide is removed rapidly by carrying out the reaction in 
a good vacuum and condensing the product by means of liquid air, 
a volume of the gas corresponding with as much as 25% of the 
malonic acid can be obtained. An apparatus is figured and its 
manipulation described whereby the whole process, inclusive of the 
removal of the acetic acid formed, by means of a lime tower, and 
the fractional distillation of the carbon dioxide and suboxide 
mixture can be carried out in a comparatively short time. 

Carbon suboxide has m. p. —111°3°, vapour pressure at 0°, 
587—589 mm., and b. p. 6°. The polymerisation of the gas to the 
red substance, which is soluble in water, is catalysed remarkably 
by the polymeride itself. The gas may sometimes be kept for 
days, but as soon as polymerisation sets in, it completely dis- 
appears within a day. In contact with phosphoric oxide, the gas 
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polymerises in a fraction of a minute. Carbon suboxide is very 
soluble in carbon disulphide or xylene. It is completely converted 
into malonic acid by means of water, so a few drops of water 


serve as an excellent gasometric absorbent for the gas. 
J.C. W. 


A Simple Method of Preparing Potassium Stannichloride. 
JoHun GeraLD Freperick Druce (T., 1917, 111, 418—419).—A 
concentrated solution containing potassium chloride and stannous 
chloride in the molecular ratio 2:1 is acidified with hydrochloric 
acid and subjected to the action of chlorine. The resulting solu- 
tion yields crystals of potassium stannichloride when slowly 
evaporated at 50—70°. H. M. D. 


New Acid Sodium Phosphate and its Action on Glass, 
Porcelain, Silica, Platinum, and Nickel Vessels. Joun H. 
Smitx (J. Soc. Chem. Ind., 1917, 36, 419--420).—The salt is easily 
prepared in an impure condition by evaporating mixtures of sodium 
hydroxide or sodium carbonate with a sufficient proportion of 
phosphoric acid and igniting the residue. It forms a fused, glassy 
mass which dissolves slowly in cold, but more readily in warm 
water, and is nearly neutral to methyl-orange or phenolphthalein. 
The name sodium polyphosphate is proposed. Its powerful corro- 
sive action renders it almost impossible to obtain the substance in 
a pure condition or to determine its exact composition, which, 
however, is probably expressed by the formula Na,P,O,;. 

A remarkable property of sodium polyphosphate is its exceed- 
ingly energetic action on glass, porcelain, platinum, and silica 
vessels. The action is naturally most powerful at the high tem- 
perature of fusion, the glaze of porcelain dishes being eaten into 
and leaving, after solution of the salt, a deposit of granular silica. 
Silica vessels were also sensibly attacked, and silica entered into the 
composition of the resulting salt. A platinum dish was strongly 
attacked and became brittle wherever it had been in contact with 
the fused salt. A nickel vessel was corroded until the residue con- 
sisted entirely of nickel and sodium pyrophosphates. H. W. 


Constitution of the Alkali Phosphates and some New 
Double Phosphates. Joun H. Smirn (J. Soc. Chem. Ind., 1917, 
36, 420—424)—-When attempts are made to prepare disodium 
hydrogen phosphate by the treatment of phosphoric acid with the 
calculated quantity of sodium hydroxide or carbonate, the result- 
ing solution can only be caused to crystallise with considerable 
difficulty. The salt which separates has the composition 

17Na,HPO,,Na,PO,, 
whilst the mother liquor contains the excess of phosphoric acid in 
the form NaH,PO,. The following double phosphates are also 
described, in which, however, the water of crystallisation, although 
always very considerable, has not been determined : 
8Na,HPO,,Na;PO,, 
thin lamine belonging apparently to the mono- or tri-clinic systems ; 
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6Na,HPO,,Na,PO,, fine, rhombic tables with angles of 66°; 
3Na,HPO,,Na,;PO0,, rhombic pyramids with basal planes in parallel 
grouping forming radiating spires; 3Na,HPO,,2Na,PO,, fine 
needles. 

Sodium dihydrogen phosphate crystallises as such from its 
aqueous solution. 

Sodium polyphosphate (compare preceding abstract) could not be 
crystailised from water, since, on prolonged boiling, it is trans- 
formed into orthophosphoric acid and sodium metaphosphate. 

Attempts are also recorded to obtain trisodium phosphate by 
crystallisation from solutions of equivalent quantities of phosphoric 
acid and sodium hydroxide; the crop so obtained had the approxi- 
mate composition 2Na,PO,,Na,HPO,, whilst the mother liquor gave 
feathery crystals of the composition 18Na,PO,,Na,0. A similarly 
constituted salt was obtained by direct crystallisation when a 4% 
excess of sodium hydroxide was used. 

In the manufacture of trisodium phosphate, the best method 
appears to consist in the use of sodium carbonate for the first stage 
and sodium hydroxide for the second stage, employing the propor- 
tions indicated by the equations: 36H,;P0O,+37Na,CO,= 
34Na,HPO, + 2Na,PO,+ 37C0,+37H,O and 


34Na,HPO, + 2Na,PO, + 38NaOH = 36Na,PO, + 2Na,0 + 36H,O 
H. W. 


Ammonium Thiosulphate - Polythionate Solutions. A 
Contribution to Liquid Purification of Coal Gas. E. V. 
EspENnnAEN (J. Soc. Chem. Ind., 1917, 36, 483—489).—The actions 
occurring between ammonium thiosulphate, ammonium polythion- 
ate, sulphur dioxide, and ammonia have assumed practical import- 
ance since the introduction of the Feld. method of utilising the 
sulphur contained in the coal for the fixation of ammonia without 
first forming sulphuric acid (compare A., 1912, ii, 448). The follow- 
ing are the chief results of an investigation of the interaction of 
these substances. 

The reaction between thiosulphate and sulphur dioxide is ex- 
pressed by the equation: 2(NH,),8,0;+3S80,=(NH,).8,0,+ 
(NH,).8,0,. Under certain conditions, other reactions occur 
according to the equations (1) 2(NH,),S,0,;+3S80,+S= 
2(NH,).8,0,, and (2) 2(NH,).S,0,=(NH,).8,0, + (NH,).8;0, ; 
these, however, do not influence the main reaction. 

Although the reaction between polythionate and ammonia solu- 
tion as expressed by the products of the reaction appears uniform, 
it actually proceeds between two extremes represented by the 
equations: 3(NH,),0,OH, + 2(NH,).S,0, = 5(NH,).8,0,; + 3H,O 
(where »=5), and (NH,),.0,OH, + (NH,).8,0,=(NH,).8,03 + 
(NH,),SO,+H,O (where n=3). 

The reactions between tri-, tetra-, and penta-thionate and potass- 
ium or sodium hydroxide may take place separately according to 
equations: 10KOH + 2(NH,),8;0, = 5K,S8,0; + 4NH; + 7H,0; 

6NaOH + 2Na,8,0, = Na,S8,0, + 4Na,SO, + 3H,0. 
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The velocities of the five above-mentioned reactions greatly 
increase with rise of temperature. 

Sulphur dioxide is not absorbed by ammonium thiosulphate in 
the presence of ammonia unless polythionate is present in the solu- 
tion. It is then added to form polythionate, which does not decom- 
pose to sulphate at 100°, so that the amount of sulphate formed 
for each ammonium concentration is the same as with polythionate 
and ammonia. 

When ammonia acts on ammonium polythionate and sulphur 
dioxide in the presence of hydrogen sulphide (that is, ammonia and 
ammonium sulphide), less sulphate is formed than in the absence 
of hydrogen sulphide and the velocity of the reaction is consider- 
ably greater. 

Certain modifications of the Feld process for ammonia recovery 
are suggested. H. W. 


Solubility of Calcium Sulphite in Water and Sugar 
Solutions. T. van per Linpen (Mededeel. Proefstat. Java 
Suckerindustrie, 1916, 6, 307—322; from Chem. Zentr., 1917, i, 
366).—The experiments were performed by titrating 100—200 
grams of solution with V/100-iodine. The results show that the 
solubility of calcium sulphite in water and sugar solutions is very 
slight. In the latter case the solubility is greater than in the 
former and is greatly depressed by the presence of gypsum. The 
solubility of calcium sulphite diminishes with rising temperature. 


H. W. 


Effect of Adsorption on the Physical Character of Pre- 
cipitated Barium Sulphate. Harry B. Weiser (J. Physical 
Chem., 1917, 21, 314—333).—The conditions which affect the form 
in which barium sulphate is precipitated are discussed by the 
author, and a series of experiments is described which indicates 
the effect, on the nature of the precipitate, when barium sulphate 
is formed under different conditions. It is shown that barium 
sulphate has a marked tendency to adsorb many other substances. 
Since any substance which is adsorbed by a second will tend to 
peptisise the latter, it follows that, other conditions being the same, 
barium sulphate will be deposited in the most finely divided state 
when precipitated in the presence of those substances for which it 
has the greatest specific adsorption. In accordance with the general 
rule, barium sulphate shows a marked adsorption for its own ions. 
Positive colloidal solutions of barium sulphate, stabilised by prefer- 
ential adsorption of barium ion, have been prepared by Kato and 
Recoura (A., 1910, ii, 850; 1908, ii, 692); the present author has 
now prepared a negative colloidal solution of barium sulphate, stabil- 
ised by preferential adsorption of sulphate ions. This was done by 
adding 0°1N-sodium sulphate in slight excess to a 0°1N-solution of 
barium chloride in a 1:5 glycerol—water solution. Barium sulphate 
is deposited in a much finer state when precipitated with barium 
chloride in excess than with sulphuric acid in excess. Finer crystals 
are also obtained from potassium sulphate solutions. This is ex- 
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plained as follows. Barium sulphate adsorbs its own ions strongly 
and hydrogen ions are much more strongly adsorbed than other 
cations. When sulphuric acid is precipitated by barium chloride, 
the precipitate tends to deposit in a finely divided state because of 
the relatively strong adsorption of barium ions and hydrogen ions. 
It would also be deposited very finely divided from sulphuric acid 
solution were it not that the strongly adsorbed hydrogen ion 
diminishes the adsorption of the sulphate ion. From potassium 
sulphate solution it is precipitated finely divided, since the potass- 
ium ion is not strongly adsorbed. In the presence of hydrochloric 
acid, barium sulphate is deposited more finely divided with the 
barium ion in excess than with the sulphate ion in excess. In the 
first case, the cations hydrogen and barium are strongly adsorbed ; 
in the second case, the presence of the sulphate ion diminishes the 
adsorption of the hydrogen ion. Barium sulphate is always more 
coarsely crystalline when precipitated in the presence of an appreci- 
able amount of hydrochloric acid. This is due to the solvent 
action of hydrochloric acid. In the presence of considerable excess 
of hydrochloric acid the solvent action of the hydrochloric acid is 
the predominant factor. J. F. 8. 


Physico-chemical Foundations of the Commercial Zinc 
Extraction. M. Bopensrein and Scuusart (Zeitsch. Elektrochem, 
1917, 28, 105—-116).—The temperature at which the system zinc 
oxide and carbon under four different pressures (28 mm., 87 mm., 
266 mm., and 760 mm.) is converted into zinc vapour and carbon 
monoxide has been measured. Three different methods were em- 
ployed: (1) thermal analysis, (2) observation of the point at which 
the mixed materials lost weight, and (3) measurement of the 
velocity of the evolved gases. In all cases approximately the same 
temperature was obtained, 1033°, which is the same as that previ- 
ously obtained by Johnson (Electrochemical Industry, 1904, 185). 
These values were regarded as equilibrium values and used to calcu- 
late the heat of the reaction, whereby impossible values were ob- 
tained. Consequently, the observed temperatures represent points 
at which the reaction is sufficiently rapid to be observed. The true 
equilibrium was obtained in a quartz apparatus; this set in 
extremely slowly, but a pressure of 1 atmosphere was obtained at 
780°. An exact calculation of the experimental results has not 
been possible, since for this a knowledge of the vapour pressure of 
zinc and of the equilibrium between carbon, carbon monoxide, and 
carbon dioxide is necessary, and these are not known with sufficient 
accuracy. The possibility of extracting zinc by the use of high 
pressures or catalysts in a reducing atmosphere is discussed. 

J. F. 8. 


Zinc Chromates and their Significance for the Colour 
Industry. Lavurenz Bock (Kolloid Zeitsch., 1917, 20, 145—150). 
—A discussion of the various basic zinc chromates and alkali zinc 
chromates which have been described in the literature with refer- 
ence to the use of zinc yellow in the pigment industry. H. M. D. 
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Zinc Platinichloride. Avueusr Esernarp (Arch. Pharm., 1917, 
255, 65—72).—-In endeavouring to prepare a platinichloride of the 
reduction product obtained by the action of zinc and dilute sul- 
phuric acid on bromoscopoline, the author obtained red crystals of 
the composition ZnPtCl,,6H,O, whereas, according to the earlier 
descriptions of zine platinichloride, this salt is yellow. Careful 
examination showed that the red colour was due to the presence 
of a little zinc platinibromide as impurity. 

In dry air the platinichloride hexahydrate is stable, but in moist 
air it slowly deliquesces. Contrary to the statement of Topsoé 
(Oversigt K. Danske Videnskab. Selsk, 1868, 151), the hexahydrate 
does not lose 4H,O at 100—100°5°, but a temperature of 102—103° 
is necessary ; the remaining 2H,O is slowly eliminated above 130°. 

D. F. T. 


General Method for obtaining Metals in a Metalloidal 
Condition. P. P. von Weimarn (J. Russ. Phys. Chem. Soc., 1916, 
48, 1295—1314).—The author gives the results of the application 
of the views previously expressed to various regions of physico- 
chemical phenomena (A., 1913, ii, 753; 1915, ii, 411; 1916, ii, 185). 

Investigation of the colour of disperse systems with metallic 
disperse phases and of the colour of the disperse molecules with the 
aid of the ultramicroscope shows that, as regards their colour, such 
systems form two groups. The first contains relatively coarsely- 
disperse systems, and the disperse particles in them still retain 
metallic reflection and dispersion, and the second the comparatively 
highly disperse systems with disperse particles exhibiting the optical 
properties of non-metallic substances, that is, of substances with 
so-called internal colour. In the first group the colour changes 
with the degree of disperseness exactly as in coarsely disperse 
systems of metalloidal selenium, and in the second group as with 
a transparent, coloured substance which absorbs the red and blue 
parts of the spectrum and transmits orange, yellow, and green 
light. 

“These two groups of disperse systems of one and the same element 
contain the latter in two different states, namely, the metallic and 
the metalloid, the optical properties being different in the two 
cases. No sharp line separates these two states, intermediate stages 
being quite possible. Such measurements as those of Galli (“ Das 
optische Verhalten diinner Metallschichten,”’ Diss., Géttingen, 
1913) on the index of refraction of thin layers of silver deposited 
on glass by cathodic disintegration show that at a sufficiently high 
degree of dispersion even typical metals pass from the metallic to 
the metalloidal condition. The value of the refractive index of the 
transparent, intensely coloured metalloidal substance then obeys the 
same rule as for all metalloids. 

Of the three known modifications of selenium, the author has 
investigated two: (1) the red, crystalline metalloidal form which 
melts at 170—180° when rapidly heated and at 150° is converted 
into the metallic modification melting at 217°. The latter form is 
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not transformed on cooling into the red variety, which is obtain. 
able only by quickly cooling the fused metallic selenium from a 
temperature of 250°. Thus, in the coarsely disperse condition, on 
rise of temperature, red metalloidal selenium —> grey metallic 
selenium. If, however, the condition is sufficiently highly disperse, 
the reverse change may be induced. Further, Saunders found that 
grey metallic selenium, when finely powdered, is converted into the 
red metalloidal form, which at about 200° is transformed into the 
grey variety, and so on 

The conditions which give rise to the metallic and metalloidal 
states are discussed and also the regions over which they are capable 
of existing. T. H. P. 


Arsenates of Lead. III. Basic Arsenates. C.C. McDonnELL 
and C. M. Smita (J. Amer. Chem. Soc., 1917, 39, 937—943. Com- 
pare A., 1916, ii, 620; this vol., ii, 33).—The basic lead arsenate, 
8PbO,As,0;,4H,O, was first prepared by Strémholm (A., 1904, 
ii, 258); the authors have confirmed the formation of this com- 
pound, and have shown that it may be obtained by dissolving dilead 
arsenate in a 10% solution of sodium hydroxide to saturation, 
filtering, and pouring the solution into about five times its volume 
of boiling water. On cooling, very thin, square plates separate, 
which are biaxial and positive. They have Di} 8°04, and may 
be fused without change except for the loss of water. The authors 
term this substance octa-lead arsenate. The basic lead arsenate, 
Pb,(Pb-OH)(AsO,)3,H,O, prepared by the action of ammonia on 
dilead arsenate, has been obtained crystallised in hexagonal prisms 
terminated by the basal pinacoid, frequently with the corners 
truncated by the second order pyramid. They have parallel extinc- 
tion and are uniaxial with low negative birefringence; the average 
index of refraction is about 2°09. D 6°86. These crystals are 
similar to the crystals of mimetite; consequently, the authors have 
termed this substance hydrorymimetite. A new basic lead arsenate, 
Pb,[ Pb(OH)],(AsO,),, is obtained by saturating 10% potassium 
hydroxide with dilead arsenate and pouring the solution into 
twenty times its volume of boiling water. On cooling, small, pris- 
matic crystals separate which have Dj} 7°08; they are doubly 
refractive, with parallel extinction, negative elongation, and index 
of refraction 2°07. J. F. S. 


Polysilicates and Polyplumbates. Grore Kassner (Arch. 
Pharm., 1917, 255, 130—134).—In a commentary on Pukall’s 
paper on the hydrothermal decomposition of polysilicates (A., 1916, 
ii, 322), the author directs attention to his work on polyplumbates 
(A., 1895, ii, 14; 1896, ii, 247), in which calcium di- and tetra- 
plumbates were described. The more recent discovery of lead 


triplumbate, Ph<H>PL<H>PL<O>PH<O>Ph, by Fischer 


and Ploetze (A., 1912, ii, 555) serves to bring lead still further 
into line with silicon in the production of poly-acids. In the case 
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of tin, the compound H,Sn;0,, is the only representative known 
as yet. 

There is one outstanding difference between polyplumbates and 
polysilicates, however. Whereas the former are produced by the 
hydrothermal treatment of ortho-plumbates, the latter suffer decom- 


position when heated with small quantities of water under pres- 
sure. J. C. W. 


Influence of Arsenic in Brass. O.iver Smatuey (J. Soc. 
Chem. Ind., 1917, 36, 429—439).—The author has carried out an 
extensive investigation on the influence of arsenic in brass, and 
draws the following conclusions. Arsenic renders brittle all copper— 
zinc alloys, commercially known as ‘ brass,’ when it is present as 
free arsenide; this compound is a weak, brittle constituent, and, if 
present in sufficient quantity, completely envelops each crystal 
grain, thus producing a crystalline mass the grains of which are 
stronger than the junctions. It therefore acts in the same manner 
as antimony. bismuth, and other metals which form definite inter- 
metallic compounds the presence of which produces ‘ intercrystal- 
linity.’ 

The films of arsenide do not affect the cold-working properties of 
a-brasses to any appreciable extent owing to the ready accommoda- 
tion of this class of brasses to plastic deformation without rupture. 

Small quantities of arsenic (under 0°10%) are beneficial to 
a-brasses, no matter what their physical condition; this is due to 
the arsenic entering mainly into solid solution, the amount remain- 
ing as free arsenide being negligible when considered as a mechani- 
cal enclosure. 

A complete recovery of the ductility of all essentially cold-work- 
ing arsenical brasses containing under 0°5% arsenic is effected by 
cold-working and subsequent annealing, this treatment causing a 
complete solution of arsenide which is beneficial to the quality of 
the brass when present in quantities not exceeding 0°20%; between 
0°2% and 0°5% the brass possesses the same properties as a non- 
arsenical brass. When the arsenic present exceeds 0°5%, the brass 
becomes intercrystalline whatever the physical condition of the 
arsenide may be. It thus appears that the physical properties of 
arsenical a-brasses containing less than 0°5% As are governed by 
the physical condition of the brass; when exceeding that amount, 
the percentage of arsenic governs the physical properties, no matter 
what be the physical condition of the alloy. 

The temperature at which a-phase brasses containing free arsenide 
will anneal is 30—50° higher than that of pure non-arsenical brass ; 
data are not yet available concerning the influence of arsenic on 
recrystallisation when present in perfect solid solution in the 
copper-zine as a perfectly homogeneous alloy. 

Arsenic when present even in the most minute quantities is detri- 
mental to the physical properties of hot-worked brass, although it 
in no way affects the hot-working properties. 

Arsenic does not assist in any structural inversion of the B-con- 
stituent when cooled under normal conditions. H. W. 
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Composition of a Bronze Age Wind Instrument. F. 
RatucEn (Zeitsch. anal. Chem., 1917, 56, 144—148).—The tubular 
portion of the instrument examined consisted of: copper, 85°03% ; 
tin, 13°76%; lead, 0°10%; iron, 0°37%; cobalt, 0°54%; arsenic and 
sulphur, traces. Other portions of the instrument had similar, but 
slightly different, compositions. W. P. &. 


An Improved Mercury Still. L. H. Duscnak and 8. 0. 
Spencer (J. Physical Chem., 1917, 21, 311—313).—A modification 
of the Weinhold mercury distillation apparatus is described; it 
consists of the ordinary vacuum distillation apparatus, to which a 
device is added whereby a small quantity of air is allowed to 
bubble into the distillation bulb at a definite rate. By this means 
the distillation takes place in a partial vacuum and not in a Torri- 
cellian vacuum as hitherto. The advantage claimed for the modi- 
fied apparatus is that those metals which generally accompany 
mercury are oxidised during the distillation and are thereby more 
effectively separated than by ordinary distillation. J. F. S. 


Some Rare Earth Compounds. A. J. Granr and C. Jamezs 
(J. Amer. Chem. Soc., 1917, 39, 933—937).—With the object of 
finding methods for rapidly separating the rare earth compounds, 
the authors have determined the solubility of a number of oxalates 
in 20% solutions of methylamine oxalate, ethylamine oxalate, and 
triethylamine oxalate. The following amounts of rare earth 
oxalate, expressed in grams of M,Og, dissolve in 100 c.c. of the 
solution: (i) Methylamine oxalate, neodymium, 0°027; gadolinium, 
0°069; dysprosium, 0°276; yttrium, 0°877; thulium, 4°082; and 
ytterbium, 5°242. (ii) Ethylamine oxalate, neodymium, 0°107; 
gadolinium, 0°360; dysprosium, 1°787; yttrium, 1°653; thulium, 
5°728; and ytterbium, 5°858. (iii) Triethylamine oxalate, lan- 
thanum, 0°032; neodymium, 0°065; gadolinium, 0°883 ; dysprosium, 
1°432; yttrium, 1°006; thulium, 1°340; and ytterbium, 2-048. 
These figures indicate that there is no great variation in the series 
of the solubilities. Several new salts are described. Neodymium 
diphenylsulphonate, (CgH;*C,H,*SO,°O),Nd,6H,O, is prepared by 
adding an acidified solution of the sodium salt to a solution of 
neodymium chloride; the salt is sparingly soluble in water and 
separates as a mass of light pink crystals. Neodymium ferri- 
cyanide, NdFe(CN),,4H,O, is formed when a mixture of concen- 
trated solutions of potassium ferricyanide and neodymium chloride 
is boiled. The salt separates as a brick-red powder which has an 
orange tint and is very slightly soluble in water. Lanthanum 
ferricyanide, LaFe(CN),,4H,O, is prepared in the same way as the 
neodymium salt; it is slightly more soluble and does not possess 
such a rich colour. Yttrium ferricyanide, YFe(CN),, is precipi- 
tated from a mixture of dilute solutions of potassium ferricyanide 
and yttrium chloride. The ferricyanides of erbium, thulium, and 
ytterbium are less soluble than the yttrium salt; hence the precipi- 
tation of the ferricyanide would appear to be a possible method 
for the separation of the yttrium earths. This was proved in the 


INORGANIC CHEMISTRY. ii. 317 


following case: an impure yttrium preparation containing erbium 
and of mean atomic weight 104°90 was dissolved in hydrochloric 
acid, the solution just neutralised, and boiled. To the boiling solu- 
tion potassium ferricyanide was added. The precipitate was 
treated with sodium hydroxide, filtered, washed, dissolved in 
hydrochloric acid, and precipitated with oxalic acid. The oxalate 
was ignited, and the process repeated with the filtrate and a second 
fraction obtained. The fifth fraction had a mean atomic weight of 
93°00. The authors emphasise the fact that the yttrium earth 
ferricyanides are considerably less soluble than has hitherto been 
believed, and express the opinion that the above method of separa- 
tion is the most rapid known. 

In connexion with the preparation of neodymium diphenyl- 
sulphonate, the authors experienced difficulty in the preparation 
of diphenyl by the method of passing benzene vapour through a 
hot tube, and have devised a method of preparing this substance 
which rapidly gives a good yield of the hydrocarbon. A quantity 
of benzene is placed in a wide-necked flask, fitted with a con- 
denser, in which above the benzene layer a length of nichrome 
ribbon is suspended. The ribbon is connected with an altern- 
ating circuit. The benzene is boiled for a few minutes by means 
of a flame, and then current is allowed to flow through the ribbon 
so that it is raised to dull redness. The flame is then extinguished 
and the benzene kept boiling for five to seven hours by the heat 
from the wire. At the end of this period the liquid in the flask 


will solidify when cooled. J. F. 8. 


The Action of Acetic Acid on Aluminium. Ricuarp SE ic- 
MAN and P. Wituiams (J. Soc. Chem. Ind., 1917, 36, 409—415. 
Compare A., 1916, ii, 187).—In continuation of their previous 
experiments, the authors have investigated the action of boiling 
dilute acetic acid, and alse of acetic acid of all concentrations at 
the ordinary temperature, on aluminium. In addition, the effect 
of the presence of small quantities of various substances in the 
acetic acid has been determined. 

The aluminium, containing Al=99°1%, Si=0°45%, Fe=0°45%, 
Cu=0°00%, was used in the form of thin, rolled strips which were 
generally annealed at 450° for three hours before use. The surface 
was cleaned with sodium hydroxide and washed with dilute nitric 
acid previous to determining the rate of dissolution. 

As in the case of the more concentrated acids, the rate of disso- 
lution of aluminium in boiling dilute acetic acid is found to rise 
continuously until the concentration of the acid falls to 1%. With 
more dilute acid, it is impossible to obtain trustworthy data as the 
metal becomes coated with a protective skin. The rate of dissolu- 
tion is greatly affected by the products of the interaction, the dis- 
turbance growing very rapidly with increasing dilution. A definite 
reason cannot yet be assigned, but it has been shown that acid 
which has become highly active towards aluminium can be distilled 
without change in its activity. 

Solutions of acetic acid boiled in contact with aluminium become 


15*—2 


ii. 318 ABSTRACTS OF CHEMICAL PAPERS. 


turbid after a period which is short or long according to the con- 
centration of the acid; the nature of the turbid solutions varies in 
the different cases. With acids of concentration between 60% 
and 5% the turbidity disappears on keeping or on addi- 
tion of dilute hydrochloric acid. Little or no deposit is 
formed on the aluminium strip, and if any deposit is formed it 
is always loosely attached and readily removable. Such turbidity 
appears to be due to the separation of basic acetate or acetates 
of aluminium. In the case of acids of about 0°2% concentration, 
the turbid solutions do not become clear on keeping, and the 
addition of dilute hydrochloric acid or sodium hydroxide produces 
a flocculent precipitate which does not readily dissolve in boiling 
dilute hydrochloric acid. Such solutions give rise to a deposit 
which adheres firmly to the aluminium and is not readily removed 
either by chemical or mechanical means. It is considered that in 
these cases the turbidity may be due to the formation of a colloidal 
solution of aluminium hydroxide. Solutions containing between 
5% and 0°2% of acetic acid yield turbid solutions of an intermediate 
character. 

Except in the case of the anhydrous acid, aluminium is uni- 
formly attacked by boiling acetic acid at all concentrations; no 
evidence of local action has been observed. 

In general, aluminium is only slowly attacked by cold acetic 
acid; the rate of dissolution increases with increasing dilution of 
the acid, the highest rate so far observed occurring with an acid 
containing 0°02% acetic acid. The rate is frequently high at first, 
but rapidly falls, and then remains constant over long periods. In 
most cases the attack is uniform, but local action has been 
observed at concentrations between 70% and 95%, and in cases in 
which the metal has been allowed to remain in contact with thin 
films of dilute acid which have thereby become subjected to exten- 
sive aeration. The main factor in determining local action appears 
to be the presence of oxygen, although there is evidence that some 
other factor also plays a part. 

The action of boiling acetic acid (about 10%) on aluminium is 
practically unaffected by the addition of up to 1% of sodium 
chloride, potassium bromide, iodide, or nitrate, whereas an equiva- 
lent amount of sodium sulphate raises the rate of dissolution appre- 
ciably. With the cold acid, on the other hand, the rate of disso- 
lution is increased tenfold by 1% of sodium chloride, whereas 
potassium bromide effects a smaller increase and potassium iodide 
and nitrate are without action; 0°5% of sodium sulphate causes a 
fourfold increase in the rate of dissolution. With cold concen- 
trated acid (about 80%) a marked increase is produced by 1% of 
sodium chloride, a smaller increase by potassium bromide or 
iodide, no effect by sodium sulphate, and a decrease by potassium 
nitrate. The most serious effect of the addition of substances was 
noted in the case of the boiling, 80% acid. Here the rate of disso- 
lution is raised by 1% of sodium chloride from 290 to 16,000; by 
1% of potassium bromide the rate is only increased from 290 to 
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485, whilst potassium iodide and potassium nitrate are practically 
without effect. Sulphuric acid (0°5%) in the form of sodium 
sulphate somewhat increases the rate of dissolution. 

The enhanced effect of chlorides as compared with bromides is 
shown to be due to the fact that aluminium is more readily 
attacked by hydrochloric than by hydrobromic acid. The influ- 
ence of iodides in cold solution is due to the separation of free 
iodine; if the latter is removed the rate of attack falls to that of 
the acid alone. 

In cases in which the acid alone attacks aluminium uniformly, 
a uniform attack was also observed in the presence of the salts 
investigated ; where, however, the acids alone caused local action, 
such action was generally promoted by the presence of halogens, 
retarded by small quantities of sulphuric acid, and absolutely 
inhibited by as little as 0°1% of nitric acid. H. W. 


The Refractory Properties of Clay. H. Le Cuareier and 
F. Bocircx (Compt. rend., 1917, 164, 761—767. Compare Mellor 
and Moore, Trans. English Ceramic Soc., 1916, 15, 77).—An ex- 
amination of the behaviour of clays of varying composition when 
submitted to varying pressures at high temperatures. Up to 1100° 
the resistance to pressure remains invariable. At higher tempera- 
tures the material yields increasingly and becomes plastic, the 
resistance falling rapidly above 1200°. The effect of varying the 
three factors, time, pressure, and temperature, has been studied. 
With pressures of 10 kilos. and 1 kilo./cm.? the differences between 
the temperatures causing the same yielding of the clay are much less 
than might be expected, not reaching 50° for this pressure range. 
Varying the temperature of preliminary heating of the brick from 
1200° to 1430° has much the same effect. Increasing the purity of 
the clay used increases the resistance of the brick to temperature 


and pressure. W. G. 


Constitution of Manganic Compounds. M. Sem (Zeitsch. 
Elektrochem., 1917, 28, 98).—Polemical, in which the author 
defends his position (A., 1915, ii, 777) against the criticism of 
J. Meyer (A., 1916, ii, 483). J. F. S. 


The Nature of Subsidiary Valencies. XIV. Influence of 
Valency on the Energy of Subsidiary Valencies. Frirz 
Epnraim and Ses. Mitumann (Ber., 1917, 50, 529—541).—It was 
to be expected from the Abegg-Bodliander theory that the stability 
of metal ammines would rise with increasing valency of the central 
metallic atom, and so, in order to demonstrate this, the vapour 
tensions of ferrous and ferric, chromous and chromic, thallous and 
thallic, and platinous and platinic hexammines have been measured. 
The equilibria are particularly difficult to reach in the case of ter- 
valent metals, owing to the formation of solid solutions on decon:: 
position, but the data are in agreement with the expectation, 
except in the case of iron, in which the ferrous hexammines are the 
more stable. 
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Ferric Compounds. [For the ferrous compounds see A., 1913, 
ii, 496.|—The following ammines are mentioned: Fe,(SO,).,12NH; ; 
FeBr,,6NHs,, a dark brown, granular powder; FeCl,,6NHs, a very 
voluminous, pale yellow powder, which is unique in being more 
stable than the corresponding bromide. 

In order to test whether the ferric chloride hexammine just men- 
tioned really has the unusual stability, an attempt was made to 
prepare it from the double salt, K,FeCl;. This absorbs ammonia 
much more slowly than ferric chloride, and the hexammine decom- 
poses at a much lower temperature. It appears, therefore, that 
the double salt as such forms a hexammine, and not that it is first 
dissociated to give the ammine of ferric chloride. It is not 
common to get ammines of double salts, for in most cases dissocia- 
tion takes place. Thus, the red salt, KCuCl,, gives merely the 
hexammine of cupric chloride, and double alkali—nickel chlorides 
give the hexammine of nickel chloride. (These double chlorides 
are obtained by melting the component chlorides together. The 
fusion is indigo-blue, but passes through reddish-brown to yellow.) 

Aluminium Compounds.—The aluminium haloids absorb at least 
six molecules of ammonia at the ordinary temperature, and the 
stability of the ammines varies from one halogen to the other many 
times more than in any other observed case. 

Chromium Compounds.—White chromous chloride forms a violet 
triammine and an ashy-grey hexammine. The following chromic 
salts are mentioned: Cr(NO,)..6NH, explodes on heating quickly ; 
[Cr(NH,),|(NO.)Br., long, yellow prisms; Cr.(SO,)..6NH,; the 
hexammines (?) of the haloids and phosphate give no trustworthy 
tension data. 

Thallium Compounds.—Thallous sulphate and chloride do not 
react with ammonia; the thallic salts give the ammines, 


T1,(SO,),,10NH,, and [TI(NH.,),]TICI,. 


and a pentammine, and the iodide combines with 2, 4, and 6 mole- 
cules of ammonia. J.C. W. 


History and Preparation of Cobalt Hygrometers. Lupwic 
Vanino (Arch. Pharm., 1917, 255, 81—85).—Although cobalt salts 
were used in sympathetic inks as long ago as 1706 (see A., 1916, 
ii, 135) it was not until about 1870 that they began to be used in 
toy hygrometers. J. C. W. 


Recovery of Molybdic Acid. Pavut Rvupnick and R. D. 
Cooxe (J. Ind. Eng. Chem., 1917, 9, 109—110).—Molybdie acid 
may be recovered from titration liquors and filtrates containing 
excess of ammonium molybdate by adding an excess of ammonium 
phosphate, the collected yellow precipitates being washed by decan- 
tation with hot water and dried on a steam-bath. Five hundred 
and ten grams of the dried salt, containing about 92% of molybdic 
acid, are dissolved in ammonium hydroxide, and 85 grams of mag- 
nesium nitrate are added. After keeping two to three hours, the 
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clear, supernatant liquid is tested for phosphorus by adding a 
small quantity to twice its volume of nitric acid, when, in the 
absence of a yellow precipitate, the magnesium ammonium phos- 
phate is filtered off, the filtrate made up to 2000 c.c., and added 
slowly, with constant stirring, to 2000 c.c. of concentrated nitric 
acid diluted to 4668 c.c. with water. After keeping for several 
days and filtering, a further 320 c.c. of concentrated nitric acid 
are added and the solution is ready for use. G. F. M. 


Recovery of Ammonium Molybdate from the Filtrates 
obtained in the Estimation of Phosphoric Acid. H. KiInpER 
(Stahl u. Eisen, 1916, 36, 1094; from Chem. Zentr., 1917, i, 530). 
—The following method is stated to be more simple than that 
described by Friedrich (A., 1916, ii, 490). The molybdic acid is 
precipitated by adding sodium phosphate to the solution, and the 
yellow precipitate is washed, by decantation, with 0°1% sodium 
sulphate solution until free from soluble phosphate and iron salts. 
The precipitate is then dried; each 325 grams of it is dissolved in 
1100 e.c. of ammonia (D=0°96), the solution is treated with a 
mixture of 30 grams of magnesium chloride and 30 grams of am- 
monium chloride dissolved in water to make 100 c.c.; the precipi- 
tate is separated by filtration, and each 420 c.c. of filtrate is mixed 
with 1200 e.c. of nitric acid (D 1:2). The blue molybdic acid 
residues obtained in the gravimetric estimation of phosphoric acid 
may be treated in a similar way (dissolved in ammonia, acidified 


with nitric acid, precipitated with sodium phosphate, etc.). 
Ww. Fe 


Preparation of Pure Zirconium Oxide Free from Iron. 
K. Leucus (D.R.-P., 295246; addition to D.R.-P., 285344; from 
J. Soe. Chem. Ind., 1917, 36, 503).—A solution of crude zirconium 
oxide in hydrochloric acid is treated with sulphuric acid 
(3ZrO, : 2H,SO,) and left in the cold or at 40°. Zirconium sulphate 
separates in small prisms which are free from iron and also 
titanium. a. W. 


The Zirconyl Bromides. Ep. Cuauvener (Compt. rend., 1917, 
164, 816—818).—By the evaporation of a solution of zirconium 
hydroxide in hydrobromic acid on a water-bath, the hydrate of 
zirconyl bromide, ZrOBr,,8H,O (compare Weibull, A., 1887, 778), 
was obtained. The author was unable to confirm the existence of 
the hydrates described by Knopp (compare Annalen, 1871, 159, 
36) and Paijkull (compare this Journal, 1873, 1105). The octa- 
hydrate when dried in a current of dry air or in a vacuum gives 
the hydrate ZrOBr,,3°5H,O, which is stable up to 60—70°. Above 
this temperature it loses water and hydrogen bromide, giving the 
compound ZrOBr,,ZrO,. This basic bromide is also slowly 
deposited from an W/100-solution of zirconyl bromide on long 
keeping. By the addition of ether to an alcoholic solution of 
zirconyl bromide, the compound, ZrOBr,,ZrO,,12H,O, is obtained. 
In a current of hydrogen bromide at a red heat the basic bromide 
1s converted into zirconium bromide, ZrBr,. W. G. 
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Zirconium Fluorides and Zirconyl Fluorides. Eb. 
CHauvENET (Compt. rend., 1917, 164, 727—-729)—The author 
considers that the substance, described in the literature as a 
hydrate of zirconium fluoride, ZrF,,3H,O, is really a hydrate of 
acid zirconyl fluoride, ZrOF,,2HF,2H,O. At 140° in dry air it 
loses two molecules of water, giving the anhydrous acid fluoride, 
which, when heated above 140° in air, loses two molecules of 
hydrogen fluoride, giving zirconyl fluoride, ZrOF,; this, when 
cold, re-absorbs two molecules of hydrogen fluoride. The anhydrous 
normal zirconyl fluoride may also be obtained by crystallising the 
hydrated acid fluoride from dilute aqueous solution and drying the 
product, ZrOF,,2H,O, at 120°. If the anhydrous or hydrated acid 
fluoride is heated at 200° in an atmosphere of hydrogen fluoride, 
zirconium fluoride, ZrF,, is obtained, which, in the cold, 
absorbs hydrogen fluoride, probably to form fluozirconic acid, 
H,ZrF,. W. G. 


The Properties and Constitution of some New Basic 
Salts of Zirconium. [Ernest Harry Ropp (T., 1917, 111, 
396—407).—From a basic zirconium sulphate of indefinite com- 
position, precipitated by partly neutralising with ammonia an 
acid solution of zirconium sulphate, a new basic zirconium chloride, 
Zr;0,Cl,,22H,O, has been prepared. It is a crystalline salt, 
readily soluble in water, less so in hydrochloric acid solution, from 
which it can be recrystallised unchanged. The new 5:4 basic 
zirconium chloride is sharply distinguished from the common oxy- 
chloride, ZrOCl,,8H,O, by its property of forming with a solution 
of any sulphate an insoluble basic zirconium sulphate of corre- 
sponding composition, Zr;O,(SO,).,2H,O, x being about 14. From 
either the new basic chloride or sulphate can be prepared a new 
hydroxide, distinct from normal zirconium hydroxide in that, 
when dissolved in hydrochloric acid, it forms a solution of the 
new 5:4 basic chloride. By analogy, its composition is given as 
Zr;0,(OH),. It is suggested that the new salts have structural 
formule of the type Zr(O-ZrO-Cl),, which would account for the 
remarkable stability of the salts. 

The changes undergone by a solution of zirconyl chloride 
when boiled are discussed (compare Ruer, A., 1905, ii, 41, 827), 
and also the formation of metazirconic acid. It is argued that the 
same property which leads to the formation of the many basic 
salts of zirconium eventually leads to the production of meta- 
zirconic acid. The hydrolysis of the salts in solution is followed 
by condensation of the hydrolysed molecules, with production of 
complex basic salts; when this process is pushed to the limit, meta- 
zirconic acid is formed. E. H. R. 


The Compounds of Zirconium Oxide with Sulphuric Acid. 
Ep. Cuauvenet (Compt. rend., 1917, 164, 864—865).—Mixtures 
of varying molecular proportions of zirconium oxide and sulphuric 
acid were made and dried at 200°, the densities of the resulting 
products being determined. The results obtained indicate the 
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existence of the six sulphates: Zr(SO,)., Zr(SO,).,ZrO,, 
5Zr(S8O,).,7ZrO,, 3Zr(SO,).,5ZrO,, Zr(SO,4)o,2ZrO,, Zr(SO,)o,3ZrOp. 
W. G. 


Enantiotropy of Bismuth. J. Wirscumipr (Jahrb. Min., 
1917, i, Ref. 2; from Festschrift Elster-Geitel, 1915, 326—332).— 
The specific gravity of bismuth determined for a mass and for the 
powder is 9°80 and 9°70 respectively. This suggests that during 
the powdering the material passes over into a lighter modification, 
Bi,, which is perhaps identical with that described by Cohen and 
Moesveld (A., 1914, ii, 779), and also recognised by the author in 
bismuth amalgam (A., 1916, ii, 517). L. J. 8. 


Osmium Dioxide. Orro Rurr and Hans Rartuspure (Ber., 
1917, 50, 484—498).—The preparation and properties of various 
samples of osmium dioxide are described. The work was under- 
taken with the view of determining the atomic weight of osmium 
by reducing the oxide to the metal, but this has been abandoned 
owing to the difficulties. 

Colloidal Solutions of Osmium Dioxide.—These solutions can be 
obtained by the reduction of alkali osmates with alcohol or by the 
hydrolysis of osmichlorides, thus: K,OsO,+2H,0+ EtOH = 
OsO,,2H,O + 2KOH + C,H,O; K,OsCl, + 4H,O = OsO,,2H,O + 
2KC1+4HCl. By the addition of sufficient quantities of electro- 
lytes to the neutral solutions, the dioxide can be precipitated, but 
it forms a colloidal solution again when treated with acids, alkali 
hydroxides, or ammonia or washed free from electrolytes. Concen- 
trated solutions appear black by reflected light or blue by trans- 
mitted light. 

Pyrophoric Osmium Dioxvide.—The oxide prepared by reduction 
or by the hydrolysis of ammonium osmichloride retains alkalis and 
organic substances very firmly. As a result, the dry powder is 
more or less dangerous to handle, as it may kindle on exposure 
to the air or detonate on warming. An old preparation, or one 
that has been warmed with water for some time with a view to 
its purification, will not be so dangerous, but then it will contain 
much free metallic osmium. The estimation of osmium as dioxide 
is therefore untrustworthy (see A., 1910, ii, 305). 

Stable Osmium Dioxvide——An amorphous oxide containing about 
1% of sodium chloride may be obtained by heating potassium 
osmichloride with pure sodium hydroxide solution in the absence 
of air. The dried powder corresponds with the formula 
OsO,,2H,O. One molecule of water is lost at 100° and the other 
at 200°, the residue being a bluish-black powder, D®! 7°71. The 
reaction of this oxide with hydrogen is almost explosive in its 
violence. Oxygen also reacts briskly, giving osmium tetroxide. 
When heated in an indifferent atmosphere, it becomes dark brown 
and decomposes at about 500° into osmium and osmium tetroxide. 
In an atmosphere of osmium tetroxide, however (partial pressure 
about 100 mm.), it may be heated to 640°, when it changes into 


a crystalline form, D® 7°91. A copper-coloured sublimate (octa- 
7 15** 
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hedra and hexahedra) is usually deposited on the tube, and it 
may be that the volatile oxide to which the formation of this 
sublimed dioxide is due is a trioxide, thus: OsO,+OsO, — 20sQs. 
The pure dioxide could be obtained by heating metallic osmium 
in an atmosphere of nitrogen and osmium tetroxide at 650°, but 
the pure metal must be as finely divided as possible. J.C. W. 


Mineralogical Chemistry. 


The Solvents of Coal. A. Want (Bull. Soc. chim., 1917, [iv], 
21, 76—88).—An examination of the behaviour of different types 
of coal towards aniline and quinoline as solvents. The results 
obtained are in agreement with those of Vignon (compare A., 1914, 
ii, 570), Bedson (compare A., 1908, ii, 302), and Dennstedt and 
Biinz (compare Zeitsch. angew. Chem., 1908, 21, 1833). W. G. 


Hogbomite. Axe. Gavetin (Bull. Geol. Inst. Upsala, 15, 
287—316; from Chem. Zentr., 1917, i, 601)—The new mineral 
occurs in the iron ores in the neighbourhood of Ruoutevare (Lap- 
land) associated with magnetite, ilmenite, pleonaste, corundum, and 
hydrargillite; it is hexagonal-rhombohedral, laminar, occasionally 
twinned toward the basis, very brittle, and conchoidal in fracture. 
The latter shows shining black, metallic particles which exhibit 
pleochroism similar to biotite. It is optically uniaxial, negative, 
and has w 1°853, 8 1°803, hardness 6°5, D ca. 3°81. It is attacked 
by acids with difficulty, but, like pleonast and corundum, it is 
hydrated with loss of small amounts of TiO, and Fe,O,. Analysis 
(Mavuzetivus), after allowance for admixed ilmenite and pleonaste, 
ave: 
. TiO,. Al,O, Fe,0,. Cr,0,. MnO. MgoO. 
5-33 61-19 17-41 0-29 0-14 15-44 
This leads to the formula RO,2R,O, if a portion of the R,O, is 
replaced by TiO,. Chemically, therefore, hégbomite is a pleonaste 
in which the ferrous oxide is oxidised and partly replaced by 
titanium dioxide; in its physical properties it is most closely 
allied to the corundum—hematite group. H. W. 


Leverrierite from Colorado. Esper S. Larsen and Epear T. 
Wuerry (J. Washington Acad. Sct., 1917, 7, 208—217).—The 
determination of the composition and the physical properties of 
the “clay-gouge”’ which occurs in the veins of quartz and pyro- 
lusite at Beidell, Saguache Co., Colorado, has shown that this 
belongs to the leverrierite group. Analysis gave: 

H,O.  4H,0. 
SiO,. Al,O,;. Fe,O,. MnO, CaO. MgO. Na,O. K,O. (<110°). (>110°). Total. 
47-56 20-57 858 0-24 2-52 0-80 1-28 trace 6-65 12-01 100-21 
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These results are compared with those obtained for rectorite, 
leverrierite from Rochelle (France), batchelorite, kryptotile, and 
delanouite. These minerals show some variation in the water 
content and in the SiO,:Al,O, ratio, but the optical properties 
indicate that they belong to the same group and are probably 
related to the micas. H. M. D. 


Staurolite. Frieprich Hérner (Jahrb. Min., 1917, i, Ref. 
23—27; from Jnaug.-Diss., Heidelberg, 1915, 41 pp.), E. A. 
Witrine, and F. Horner (from Sitzungsber. Heidelberg, Akad. 
Wiss., Math.naturw. Kl., 1915, 11 pp.).—Detailed determinations 
were made of the crystallographic, optical, and other constants of 
staurolite from Pizzo Forno, St. Gotthard (a:6:c=0°4734:1: 
0°6820; anal. I), Aschaffenburg, Bavaria (anal. II), and Peters- 
dorf, Moravia (D 3°778). Staurolite is frequently rendered impure 
by the enclosure of quartz and other minerals, but the material 
analysed was quite pure. The analyses lead to the new formula 


H,0,4Fe0,9A1,05,88i0,. 


H,O H,O 
SiO,. TiO,. Al,O,. Fe,O,. FeO. MgO. (at 110°). (1L10—1000°). Total. Sp. gr. 
28-08 0-73 51-90 1-80 13-39 2-08 0-11 1-62 99-71 3-753 
27-68 0-77 53-37 2-33 12-69 1-78 0-13 1-46 100-21* 3-759 
* Also MnO, trace; CaO, nil. 
L. J. 8. 


Scapolite-bearing Bombs from the Laacher See District. 
Refractive Indices of Sulphate-Scapolite. KR. Brauns (Jahrb. 
Min., 1917, i, 9—44).—A few more of the scapolite-bearing bombs 
are described in detail, and optical constants and analyses are given 
of the new member of the scapolite group, namely, sulphate-scapo- 
lite (A., 1915, ii, 836) or silvialite (R. Brauns, 1914). Analysis I 
is of colourless, transparent scapolite from a hornblende-scapolite- 
rock. This corresponds with 5{Ca0O,3CaA1,Si,O,](meionite) + 
4{CaSO,,3CaAl,Si,O,] (silvialite) + 2/CaCO,,3CaAl,Si,O,] (carbon- 
ate-meionite) + 2/NaCl,3NaAI1Si,O,] (marialite) + Na,O,6NaAI1Si,0, 
(chlorine-free marialite). Anal. II is of scapolite crystals from a 
felspar-hornblende-scapolite-rock, and corresponds with 
14/CaO,3CaA1,Si,Og] + 8[CaSO,,3CaAl,Si,O,] + 5[Na,0,6NaAISi,Og] ; 
III of corroded scapolite from a _ hornblende-haiiyne-scapolite- 
rock; and IV of the greyish-white grains of haiiyne from the same 
rock; this agrees only approximately with the Brégger and Bick- 
strom formula for haiiyne, which is criticised. Analysis V is of 
the clear, fresh felspar from an anorthite-hornblende-scapolite- 


rock, and corresponds with Ab,,Ang;. 

H.O. 20. 
SiO. AlgOs. FeyOs. CaO. MgO. NagOs Kg0. 805. Cl. at 100°. >110%. Total. Sp. gr. 

I. 43°98 29°99 0°59 18°35 O14 273 O67 223 049 — O21 10007* 2755 
ee 

II. 4659 26°38 1°31 15°70 0°52 3°68 1-11 2°06 trace 0°80 9810 2°48 

Ill. 44°0¢ 28-48 0-92 18°72 O18 297 025 206 — 004 209 987Tf 275 

IV. 32°41 27°65 0°06 10°11 0-07 13°30 1°85 11°88 0°88 040 160 99°97f 245-246 
cnn pase? 


V. 45°70 83°93 0-92 17°22 009 177 020 O11 — 0°32 W0'sig —-2°746 


* Also COo, 9°64; TiOe, MnO, traces. Tt Also TiOo, 0°12. t Also FeO, 0°26. 
§ Also MnO, 0°05; Ba0O, trace. 


L. J. S. 
15**—2 
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History of Chinese Mineralogy and Chemical Technology. 
H. J. Horcen (Chem. Weekblad, 1917, 14, 468—476).—An 
account of early records of Chinese scientific investigations, and 
their application to industry. A. J. W. 


Analytical Chemistry. 


Reducing Matter Extractable from Filter Paper. R. S. 
McBrive and J. A. Scuerrer (J. Amer. Chem. Soc., 1917, 39, 
925—933).—The authors show that when solutions, to be estimated 
volumetrically by means of potassium permanganate, have to be 
filtered before titration, the results are somewhat high owing to 
the washing out of a reducing substance from the paper by means 
of the reagents. To ascertain the amount of this substance and 
the dimensions of the error introduced, a number of experiments 
have been made with various types of filter papers. The experi- 
ments were made by running quantities of various reagents of 
250 c.c. in each case through the paper; the filtrate was then 
coloured with 0°03 c.c. of V/10-potassium permanganate, and the 
time required for the solution to become colourless compared with 
the time required in a blank. Solutions of sulphuric acid (24 and 
5%), sodium hydroxide (1%), and sodium carbonate (2%) were used. 
In every case, whether the solutions were filtered hot (70°) or cold, 
the permanganate is reduced much more rapidly than in the blank 
experiments. It is shown that a comparatively small volume of 
the reagent removes the reducing substance which is not reformed. 
Maceration of the paper with the reagent does not give any more 
of the reducing substance, even although the titration is carried out 
in the presence of the paper pulp. Old filter papers have just the 
same action as new ones. It is suggested that a preliminary wash- 
ing of the filter paper with the reagent will remove all source of 
error. The reducing substance is probably furfuraldehyde. 

J. F. S. 


Improvement in the Use of the:Gooch Crucible. Ernsr 
Korten (Chem. Zeit., 1917, 41, 267).—The washing of precipitates 
in a Gooch crucible is facilitated by means of a glass, dome-shaped 
cover which is fixed on the crucible by a rubber band ; a tube passes 
through the top of the cover and extends into the upper part of 
the crucible, the part of the tube above the cover being bent down- 
wards and either connected with a wash-bottle or dipped into water 
contained in a beaker. The crucible is connected with a suction 
pump in the ordinary way, and the flow of water into the crucible 
is regulated by a tap and screw-clip. W. P. 8. 


Methyl-red [as an Indicator]. F. Lenmann and G. Wotrr 
(Arch. Pharm., 1917, 255, 113—119).-Methyl-red (p-dimethyl- 
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aminoazobenzene-o-carboxylic acid) has about the same universal 
value as an indicator for the titration of bases of all strengths that 
phenolphthalein has for acids. That is, it is more sensitive to 
hydroxyl ions than is methyl-orange. It is also more sensitive 
towards hydrogen ions (compare Fels, A., 1910, ii, 320), and might 
therefore be of more extended use than methyl-orange in acidi- 
metry, but probably of less use in the titration of salts of strong 
bases with weak acids. This has now been tested, and it is found 
that oxalic and picric acids can be titrated readily with it, and 
also alkali borates and cyanides, whilst sulphites do not give sharp 
end-points, and sulphides and carbonates give intermediate orange 
tones which should be ignored and the final change to bright pink 
waited for. The change from red (acid) to yellow (alkaline) is as 
sharp as the change from yellow to red, and solutions standardised 
against phenolphthalein are practically of the same normality with 
regard to methyl-red. The best results are obtained with two or 
three drops of a 0°1% solution in about 100 c.c. of liquid. 
J.C. W. 


Handling a Standard Solution of Barium Hydroxide. 
W. G. Haynes (J. Ind. Eng. Chem., 1917, 9, 58—59).—In order 
to avoid the use of rubber tubing to connect the syphon tube of 
the barium hydroxide reservoir with the burette, a glass valve 
may easily be constructed out of a T-tube and a glass rod of such 
thickness that it slides smoothly in the longer arm of the T. The 
latter is closed at one end to a small hole one or two millimetres in 
diameter, and the glass rod, rounded off, is ground into the partly 
closed end of the T-tube to make a tight joint. The syphon tube is 
then connected with the free arm of the T, the glass rod bent 
round twice at right angles and held in position by a weak spring, 
and the whole is fixed by means of a rubber stopper in the top 
of the burette. A slight upward pressure on the glass rod opens 
the aperture in the T-tube and allows the hydroxide solution to 
flow between the rod and the sides of the tube into the burette. 

G. F. M. 


Yellow Mercuric Oxide as a Standard in Alkalimetry. 
G. InczE (Zeitsch. anal. Chem., 1917, 56, 177—191).—Yellow mer- 
curic oxide is readily prepared in a pure state, is anhydrous and 
non-hygroscopic, and is a trustworthy substance for use in standard- 
ising acid solutions, since it yields an equivalent quantity of alkali 
hydroxide when treated with potassium iodide: Hg0+4KI+ 
H,O=K,HgI,+2KOH. For use, a weighed quantity of about 
0°4 gram of the oxide is mixed with 10 c.c. of 60% potassium iodide 
solution and, as soon as the oxide has dissolved, the mixture is 
titrated with the acid solution to be standardised, using methyl- 
orange, methyl-red, or phenolphthalein as the indicator. 

W. P. S. 


Valuation of Bromides. E. Rupp and E. Howtarz (Arch. 
Pharm., 1917, 255, 120—129).—The authors have developed a 
titrimetric method for the estimation of bromides in the presence 
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of small quantities of chlorides, which is designed especially for the 
valuation of pharmaceutical preparations, such as Bromum com- 
positum, D.A.-B. (KBr: NaBr: NH,Br, 2:2:1). The process is sum- 
marised in the following equations : 5KBr + KBrO, + 6H,SO,= 
3Br,+6KHSO,+3H;,0; Br, + 2NaOH + H,O, = 2NaBr + 0O,+ 
2H,O; KBrO,+6KI+ 6H SO, =3I, + 6K HSO, + KBr +3H,0. 

The reason for removing the bromine by the application of alka- 
line hydrogen peroxide, rather than by boiling, is that the excess of 
bromate is not stable in hot acid solutions. Ammonium salts tend 
to produce bromates at this stage, however, so the first step is really 
to expel any ammonia by boiling with sodium hydroxide. The 
solution is then cooled, acidified, treated with a definite excess of 
bromate, then mixed with alkaline hydrogen peroxide, and, after 
boiling, acidifying, and adding potassium iodide, the iodine is 
titrated by thiosulphate. Sufficiently trustworthy results are 
obtained even if the mixture contains as much as 25% of a chloride. 


J. C. W.. 


Estimation of Oxygen in Blood. D. D. Van Stryke (Proc. 
Soc. Exp. Biol. and Med., New York, 1917, 14, 84—85; from 
Physiol. Abstr., 1917, 2, 178).—The estimation can be made in five 
minutes by means of the author’s apparatus for the estimation of 
carbon dioxide. After complete extraction of air from the appara- 
tus and reagents, 2 c.c. of blood are laked with dilute ammonia 
solution and allyl alcohol. The oxygen is liberated by shaking 


with 0°5 c.c. of air-free, saturated potassium ferricyanide solution 
in a vacuum, and is estimated precisely as is carbon dioxide. The 
only correction needed is for the small amount of nitrogen gas 


present in blood. 


Estimation of Sulphur in Pyrites. C. Zay (Stat. sperim. 
agrar. ital., 1916, 49, 530—536; from Chem. Zentr., 1917, i, 446). 
—Finely powdered pyrites (1 gram) is treated in a covered porce- 
lain dish with a cold mixture of nitric acid (20 c.c.) and concen- 
trated hydrochloric acid (5 c.c.); when the reaction has subsided, 
the solution is evaporated to dryness, the residue moistened with 
hydrochloric acid (5 c.c.), again evaporated to dryness, and subse- 
quently dissolved in a mixture of water (100 c.c.) and hydrochloric 
acid (1 c.c.). The iron is precipitated by ammonia (D 0°91, 10 c.c.) 
and the mixture warmed for ten minutes at 60—-70°. The precipi- 
tate is filtered and the filtrate brought to 250 c.c. by washings of 
the precipitate (solution A). The ferric hydroxide is dissolved in 
the minimum quantity of concentrated hydrochloric acid, the solu- 
tion diluted to about 175 c.c., the iron again precipitated, and the 
filtrate brought to 250 c.c. (solution B). One hundred c.c. of each 
of the solutions A and B are neutralised with dilute hydrochloric 
acid in the presence of methyl-orange and, after addition of hydro- 
chlorie acid (1 c.c.), precipitated at the boiling point with barium 
chloride solution (3%, 100 ¢.c.). After remaining for half an hour, 
the solution is decanted, the precipitate washed four times by 
decantation with boiling water (100 c.c.), filtered, and washed until 
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5 c.c. of the filtrate do not give a turbidity when mixed with 5 c.c. 
of dilute sulphuric acid. The precipitate is subsequently dried and 
ignited. H. W. 


Estimation of Total Nitrogen. G. H. G. Lacers (Chem. 
Weekblad, 1917, 14, 492—499).—A comparative study of methods 
for estimating nitrogen in manures, including those of Kjeldahl, 
Schlesing, and Jodlbaur, and the distillation method. A. J. W. 


The Phenoldisulphonic Acid Method for Estimating 
Nitrates in Soils. Cuaries W. Davis (J. Ind. Eng. Chem., 1917, 
9, 290—295).—The accuracy of the usual method of applying 
phenoldisulphonic acid for the estimation of nitrates in soils is 
not affected by the presence of ammonia in the atmosphere during 
the operation, or by the manner in which the acid is added, whether 
with or without stirring, or by the temperature of the solution at 
the time alkali is added to develop the colour, except that 
at 0° a loss (4 parts per million in a 100 part per 1,000,000 
solution) was noted. Light, however, affects the colour, and the 
reading should be made without delay. Loss of nitrates was found 
to occur during the evaporation on the water-bath, notably when 
chlorides and sulphates were present, but carbonates, acetates, and 
salts of weak acids generally produced no accentuation of the loss. 
A maximum loss of 30% of the nitrate present was observed when 
uniform amounts of phenoldisulphonic acid were used with increas- 
ing proportions of nitrate. By evaporating the solutions to dry- 
ness with a slight excess of calcium hydroxide, all loss was pre- 
vented, even in the presence of chlorides and sulphates, provided 
that care was taken also to flood an excess of the sulphonic acid 
reagent quickly over the residue; otherwise the hydrochloric acid 
generated when chloride is present may lead to the escape of nitric 
acid. Potassium alum may be used as a flocculent in preparing 
the soil solution without causing loss of nitrate, provided the modi- 
fied method of procedure is employed, and it is recommended as 
superior to copper sulphate and other flocculents for this parti- 
cular purpose. G. F. M. 


Estimation of Phosphorus in Zinc Phosphide. G. 
Liseri (Ann. Chim. Applicata, 1917,'7,144—151).—The estimation 
of phosphorus in phosphides by oxidation to phosphate by means of 
nitric acid or aqua regia is not applicable to phosphides which are 
readily attackable by dilute hydrochloric or sulphuric acid, since 
with these the oxidation is only partial. This is the case with zinc 
phosphide, which, however, liberates its phosphorus quantitatively 
as hydrogen phosphide when treated with dilute sulphuric acid 
(1 vol. of the acid to 2 vols. of water). The method of estimation 
proposed by the author depends on this reaction, which is carried 
out in a current of carbon dioxide and occurs largely in the cold; 
when the reaction slackens, the liquid is gently boiled for half an 
hour, the flame being then extinguished and the carbon dioxide 
kept flowing for another half an hour. The hydrogen phosphide 
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formed is absorbed by 50 c.c. of a neutral 3% silver nitrate solution 
contained in a 7- or 10-bulbed tube, this being followed by a 
Péligot tube containing 10 c.c. of the solution, which serves as a 
check and should remain clear. The bulbéd tube is emptied into a 
beaker together with the nitric acid and water used to rinse it out, 
and the whole gently heated on a water-bath until the precipitate 
completely dissolves. The silver is then precipitated with a slight 
excess of hydrochloric acid and the liquid evaporated almost to 
dryness, diluted again with water, filtered, and washed. In the 
tiltrate the phosphoric acid is precipitated in the hot as ammonium 
magnesium phosphate and weighed after ignition as magnesium 
pyrophosphate. The result obtained in this way represents the 
active phosphorus. 

If the total phosphorus, including that present in the phosphide 
as phosphate, is required, the following method may be used. The 
substance (0°2—0°3 gram) is introduced into a flask fitted with a 
tapped funnel and a delivery tube connected with a Péligot tube 
containing 10 c.c. of the 3% silver nitrate solution, the flask having 
been previously filled with carbon dioxide. About 10 c.c. of water 
are introduced through the funnel and then 50 c.c. of the silver 
nitrate solution, the flask being shaken. Nitric acid is next gradu- 
ally added and the liquid heated until solution is complete, the 
flame being then extinguished and the current of carbon dioxide 
continued for fifteen minutes longer. The Péligot tube serves also 
in this case to indicate if there is any slight escape of hydrogen 
phosphide; if its contents show any brown coloration, they are 
subsequently added to the main liquid in the flask. Owing to the 
presence of dissolved zinc and silver, the phosphate must first be 
precipitated as ammonium phosphomolybdate. 

Zinc phosphide should not contain more than very small propor- 
tions of arsenic. 


Estimation of Phosphoric Acid and Phosphates by 
Alkalimetric Methods. Jonn H. Smiru (J. Soc. Chem. Ind., 
1917, 36, 415—419).—-Attempts to titrate solutions of phosphoric 
acid with V/1-sodium hydroxide at the ordinary temperature in 
the presence of methyl-orange, methyl-red, and phenolphthalein 
respectively show that the generally accepted points of neutrality 
with the first- and third-named indicators are only approximately 
correct; the end-points are, however, quite regular and fairly 
definite, so that correct results may be obtained by using certain 
factors. If the titrations are accomplished at 55°, however, accu- 
rate results are obtained without the use of factors. 

For the analysis of phosphates, 5—6 grams of the sample are 
dissolved in the minimum quantity of distilled water and two 
drops of phenolphthalein are added ; if the solution is not coloured 
pink, the absence of Na,;PO, and Na,CO, may be assumed. The 
solution is heated to 55° and titrated at this temperature with 
N-sodium hydroxide solution until a pink coloration is noticeable. 
The determination of the end-point requires a certain amount of 
practice and is facilitated by the presence of sodium chloride. The 
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solution is next titrated back with N-hydrochloric acid with addi- 
tion of a few drops of methyl-orange solution. Sufficient data are 
thus obtained if it is known that the solution contains only 
Na,HPO,+NaH,PO, or NaH,PO,+H,PO,. In order to make 
the method uniform, however, the author prefers to add a further 
quantity of N-hydrochloric acid (about equal to that previously 
employed) to the solution, which is then boiled vigorously for at 
least fifteen minutes, whereby carbonates are decomposed and any 
metaphosphoric acid or metaphosphate is converted into the ortho- 
form ; after being cooled to 55°, the excess of acid is neutralised by 
N-sodium hydroxide at first to the disappearance of the methyl- 
orange pink and finally to the appearance of the phenolphthalein 
pink. If now the last end-point corresponds with the original 
end-point, the possibility of the presence of metaphosphoric acid 
and its salts as well as of carbonates in the original substance is 
excluded. For full details with regard to calculations, the original 
memoir should be consulted. 

When all precautions are taken, results within 0°5% of accuracy 
are obtained. 

When metaphosphate is known to be present, N-sulphuric acid 
should replace N-hydrochloric acid and the solution should be 
evaporated to dryness after boiling to ensure the complete conver- 
sion of the meta- into the ortho-form; otherwise, however, it is 


preferable to employ hydrochloric acid. H. W. 


Detection of Arsenic by means of Mercuric Chloride 
Paper. L. Vuarrart (Ann. Falsif., 1916, 9, 446—448).—The 
advantages of the Gutzeit test are discussed. As applied to certain 
samples of “ glucose” containing large quantities of arsenic, the 
method gave higher but more trustworthy results than did the 
Marsh test. The interfering action of sulphites, which are some- 
times present in “ glucose,” may be overcome by precipitating the 
arsenic as ammonium magnesium arsenate and then testing the 
precipitate. Ww. a. & 


Arsenic Trisulphide. Ernst Scumipr (Arch. Pharm., 1917, 
255, 45—64).—A description of tests which have been made as 
to the behaviour of precipitated arsenious sulphide towards various 
liquids. It is found that the sulphide is appreciably decomposed 
by water and even by alcohol with formation of hydrogen sulphide. 
It is also attacked to a very considerable extent by dilute hydro- 
chloric acid, but the action with dilute acid or with water is 
checked by the addition of a small quantity of hydrogen sul- 
phide. 

The estimation of arsenic by precipitation and weighing as tri- 
sulphide (Puller, this Journal, 1871, 24, 971; Friedheim and 
Michaelis, A., 1896, ii, 74) gives results which are very slightly 
high, but actually the precipitate diverges more widely from the 
composition As,S, than the errors would indicate, containing to 
some extent both arsenic hydrosulphide, As(SH);, and arsenious 
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oxide, the respective errors being in opposite directions and tending 
to equalise each other. 

A slightly modified method is suggested for the treatment of 
precipitated arsenic sulphide in order to convert it into an arseni- 
ous solution suitable for titration with iodine. D. ¥. TF. 


Carbon Dioxide Absorption Apparatus. L. G. Wesson 
(J. Ind. Eng. Chem., 1917, 9, 59).—A new carbon dioxide absorp- 
tion apparatus for organic combustions consists of a cylindrical 
bulb of thin glass containing moist soda-lime, connected near the 
base by means of a thick-walled capillary tube with a small vertical 
side-arm sufficiently large to hold about 7 grams of calcium chloride. 
Both necks of the apparatus are provided with ground-in stop- 
cocks, and the whole when empty weighs only 20 to 25 grams. 


G. F. M. 


Estimation of Carbon Dioxide in Water. J. TILLMANs and 
O. Hevsiein (Zeitsch. Nahr. Genussm., 1917, 33, 289—304).— 
Free carbon dioxide and that present as hydrogen carbonates in 
water cannot be estimated accurately by precipitation with barium 
hydroxide and titration of the excess of the latter after the barium 
carbonate has settled ; the inaccuracy of this method is due to the 
occlusion of barium hydroxide in the precipitated carbonate. The 
method is applicable, however, to solutions of carbon dioxide and 
hydrogen carbonates in distilled water provided that the whole 
mixture (liquid and precipitate) is titrated, using phenolphthalein 
as indicator; the presence of magnesium salts renders this modifi- 
cation useless in the case of many drinking waters. The free carbon 
dioxide in water may be estimated by adding 1 c.c. of 0°0375% 
phenolphthalein solution to 200 c.c. of the water contained in a 
stoppered flask and then titrating the solution with 1 /20-sodium 
hydroxide solution until a pink coloration is obtained which persists 
for five minutes. If, at the end of the titration, the solution 
contains more than 440 mg. of carbon dioxide in the form of 
hydrogen carbonate, the estimation must be repeated after the 
sample has been diluted with water free from carbon dioxide. 
Winkler’s method (A., 1915, ii, 281) is considered to be untrust- 
worthy. wee 


Accurate Estimation of Silica in Commercial Analysis. 
F. G. Hawtey (Fng. and Min. J., 1917, 108, 541—543; from 
J. Soc. Chem. Ind., 1917, 36, 521).—Attention is directed to 
sources of error in the estimation of silica due to the solubility of 
silica in hydrochloric acid, the presence of silica in the fusion mix- 
ture itself, and to impurities retained by the washed silica. The 
solubility of the silica, which may amount to 2% in samples contain- 
ing less than 20% of silica, may be diminished by heating the saline 
residue at 150° during thirty minutes, then adding 15 c.c. of hydro- 
chloric acid (60%), heating the mixture to boiling for three minutes, 
and collecting the silica on a filter, where it is washed successively 
with water, dilute hydrochloric acid, and water, To estimate silica 
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in ores containing much lead, copper, antimony, etc., the ore may 
be fused in a nickel crucible with a mixture of sodium hydroxide 
and sodium peroxide (equal parts by weight), followed by the above 
method of separation. Under these conditions, the loss of silica by 
solution is about 0°4%, but this loss is balanced approximately by 
impurities in the silica and the quantity of the latter derived from 
the fusion mixture. H. W. 


Detection of Calcium in the Presence of Barium and 
Strontium. Z. Karaoeianow (Zeitsch. anal. Chem. 1917, 56, 
138—141).—The test described depends on the insolubility of 
calcium fluoride and the relative solubility of barium fluoride and 
strontium fluoride. One litre of water dissolves 16 mg. of calcium 
fluoride, 117 mg. of strontium fluoride, or 1630 mg. of barium 
fluoride. Barium fluoride solution is used as the reagent. A dis- 
tinct turbidity is produced when this solution is added to 10 c.c. 
of water containing 0°0008 gram of calcium (as chloride). The 
presence of strontium chloride or ammonium chloride in the calcium 
chloride solution does not affect the sensitiveness of the reaction, 
but it is decreased when barium chloride is present. W. P. & 


Estimation of Zinc by Schaffner’s Method. W. Or1ik 
(Zettsch. anal. Chem., 1917, 56, 141—144).—A reply to Patek’s 
criticism of this method (A., 1916, ii, 578). W. P. S. 


Estimation of Zinc. J. H. Hastines (Met. and Chem. Engy., 
1917, 16, 263—265; from J. Soc. Chem. Ind., 1917, 36, 506).— 
Solution of the ore and separation of iron and manganese are 
effected as usual, the zinc being determined by titration with 
standard potassium ferrocyanide in a boiling, slightly acid solution 
(volume about 200 c.c. containing 5 c.c. excess of hydrochloric 
acid) containing hydrogen sulphide, a saturated aqueous solution 
of which (50 c.c.) is added to prevent decomposition of the ferro- 
cyanide by oxidising agents and to precipitate any small quantity 
of copper present. A solution of uranium nitrate (5%) is used as 
external indicator. 


Analysis of Antimonial Lead. C. R. McCanz (J. Ind. Eng. 
Chem., 1917, 9, 42—44).—The method adopted is that of Demorest 
(A., 1913, ii, 982), modified with the object of freeing the precipi- 
tate of lead sulphate from antimonial contamination. One gram 
of alloy is dissolved completely in 50 c.c. of concentrated sulphuric 
acid, finally boiling for five minutes to oxidise the tin. On dilu- 
tion with water, lead sulphate is precipitated, and, after boiling, 
the precipitate is collected, dissolved in a 20% solution of ammon- 
ium acetate, and reprecipitated with sulphuric acid. It is then 
quite free from antimony, and may be collected on a Gooch 
crucible, and weighed. Antimony is determined in the two 
filtrates separately by titration with permanganate and ferrous 
sulphate, and tin in the first filtrate by the iron reduction and 
iodine titration method. G. F. M. 
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Electrolytic Analysis with Small Platinum Electrodes. 
F. A. Goocu and MarsusuKe Kosayasui (Amer. J. Sci., 1917, [iv], 
43, 391—396. Compare A., 1912, ii, 986).—Slight alterations are 
made in the apparatus described previously (loc. cit.), so that the 
small electrodes may be used with volumes of solution similar to 
those usually employed in electrolytic analysis. The rotating elec- 
trode consists of a piece of platinum gauze, 1—2 cm. square, into 
the central meshes of which is fused the tapered end of a lead-glass 
rod; a length of platinum wire is twisted round the glass rod and 
serves for making the electrical connexion. The stationary elec- 
trode is a strip of thin platinum foil, 5 em. by 0°5 cm., welded to a 
connecting wire and suspended in a thin glass beaker of about 
120 c.c. capacity. A small filtering tube, for collecting disengaged 
particles of deposited metal, is made by fusing the end of a lead- 
glass tube to a disk of platinum gauze and coating the disk with a 
layer of asbestos. The beaker, both electrodes, and the filtering 
tube are weighed together before use. The apparatus may be 
used for the estimation of copper, nickel, and lead. W. P. S. 


Electroanalysis using Silvered Glass Basins in place of 
Platinum Cathodes. Jur. Gewecke (Chem. Zeit., 1917, 41, 
297—-298).—The silvered basins are prepared as follows. A glass 
basin of about 100 c.c. capacity has its inner surface ground (this 
is best effected by means of a sand-blast, but etching with hydro- 
fluoric acid may be used, although the surface produced is some- 
times irregular), the basin is then treated with hot sulphuric acid 
and potassium dichromate, sodium hydroxide, nitric acid, and 
water, and is next nearly filled with a mixture consisting of 100 c.c. 
of silver nitrate solution and 2 c.c. of 40% formaldehyde solution ; 
the silver nitrate solution is prepared by dissolving 8°5 grams of 
silver nitrate in 100 c.c. of water, adding ammonia until the pre- 
cipitate first formed is nearly dissolved, filtering the mixture, and 
diluting the filtrate to 1 litre. The formaldehyde is added immedi- 
ately before the mixture is poured into the basin, and in about 
four minutes the silvering is completed ; the basin is then emptied, 
washed with water and alcohol, and dried. The temperature of the 
silvering solution should not exceed 30°, or the silver coating will 
be unequal. A thin strip of platinum foil is now bent over the 
edge of the basin so that its lower edge touches the silver coating, 
and the basin is weighed. A vulcanite screw clip is used for con- 
necting the platinum strip with the negative pole of the source of 
electricity ; a platinum anode is employed. The apparatus may be 
used for the electrolytic estimation of copper, cadmium, zinc, 
nickel, and cobalt. W. P. S. 


The Hydrogen Peroxide Reaction for Copper and the 
Hydrolytic State of Dilute Copper Sulphate Solutions. 
Frreprich Mayer and W. H. Scuramm (Zettsch. anal. Chem., 
1917, 56, 129—138. Compare A., 1907, ii, 549; 1916, ii, 314).— 
A WN/10,000-copper sulphate solution yields a distinct reaction 
with hydrogen peroxide, and even smaller quantities of the metal 
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can be detected. The addition of sodium hydrogen carbonate 
increases the sensitiveness of the reaction. It is shown that in 
very dilute copper solutions a portion of the copper is present as 
the hydrosol of copper oxide. W. P. 8. 


Analysis of Babbit Metal. J. C. Wirt (Philippine J. Scz., 
1916, 11,[A], 169—175).—The foilowing methods are recommended 
for alloys having the composition: lead, 85—90%; antimony, 
10—15%; tin, O—5%; and copper, O—1%. Antimony.—This metal 
may be estimated by a modification of Low’s method (A., 1907, 
ii, 304) ; the alloy is dissolved in sulphuric acid, the solution boiled 
with the addition of hydrochloric acid, then cooled, diluted, and 
titrated with potassium permanganate solution. TJ%in.—The alloy 
is decomposed with sulphuric acid, the solution then diluted, 
heated with hydrochloric acid and steel turnings in a current of 
carbon dioxide, and, when all the turnings have dissolved, the 
mixture is cooled and titrated with V/10-iodine solution ; the steel 
turnings used should be as free as possible from phosphorus. 
Lead.—The tin is first separated by treating the alloy with nitric 
acid, the lead is then precipitated as sulphate; this is collected, 
washed, dissolved in hot ammonium acetate solution, and the 
solution is titrated with ammonium molybdate solution, using 
tannin solution as an external indicator. The ammonium molyb- 
date sclution is standardised against pure lead under the same 
conditions. Copper.—The alloy is decomposed with nitric acid, 
then treated with an excess of ammonia, and the copper is esti- 
mated colorimetrically. Zron and Zinc.—The filtrate from the lead 
sulphate is heated, treated with hydrogen sulphide, and any pre- 
cipitate which forms is separated by filtration ; the solution is then 
oxidised by boiling with the addition of nitric acid and the iron 
is precipitated as hydroxide; the zinc is estimated in the filtrate 
from the ferric hydroxide. It is convenient to prepare a set of 
standard Babbit metals for use in standardising the reagents used 
in the analysis. WwW. FP. &. 


Analysis of Aluminium Dust. J. E. Cienneti (Eng. and 
Min. J., 1917, 108, 496—499; from J. Soc. Chem. Ind., 1917, 36, 
506).—The sample (1 gram) is dried at 100° until constant in 
weight and the loss reported as moisture. The dried material is 
treated with ether, the filtered extract being evaporated in a tared 
flask and the grease weighed. The residue from the extraction is 
transferred to a 300 c.c. flask and dissolved in dilute hydrochloric 
acid ; the hot acid solution is filtered through the filter previously 
used into another flask and the filter washed with hot water. The 
insoluble residue is washed back and treated with nitric acid; this 
solution is passed through the same filter into a separate flask. 
The ignited, insoluble residue consists of silica mixed with some 
carbon which persistently resists ignition. It is fused with a small 
quantity of sodium peroxide and the silica separated as usual; this 
is calculated to silicon. The nitric acid filtrate is evaporated with 
sulphuric acid and added to the main hydrochloric acid filtrate. 
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This is precipitated with hydrogen sulphide and the precipitate 
digested with hot hydrochloric acid (50%) to separate copper and 
lead. The residual copper sulphide is dissolved in nitric acid and 
the copper titrated with cyanide. The lead solution is neutralised 
with ammonia, acidified with acetic acid, and precipitated with 
dichromate. The filtrate from the hydrogen sulphide precipitate 
is oxidised and treated with an excess of sodium hydroxide; the 
precipitate is dissolved and reprecipitated with ammonia; the fil- 
trate from the ferric hydroxide is used for the estimation of 
magnesium. The alkaline filtrate containing aluminium and zinc 
is precipitated with sodium sulphide and the zinc sulphide esti- 
mated with N/10-iodine and thiosulphate. The aluminium may 
be roughly estimated by acidifying the last filtrate, expelling 
hydrogen sulphide by boiling, making up to 500 c.c., and titrating 
100 c.c. with NV /1l-alkali first with methyl-orange, and then with 
phenolphthalein as indicator. The interval between the two end- 
points is proportional to the aluminium; the alkali is standardised 
against pure aluminium. Special methods for the separate estima- 
tion of the impurities are also described. H. W. 


Micro-diagnosis of a Jadeite Chisel. Avois CaTHrREIN 
(Jahrb. Min., 1917, 1, Ref. 20—22; from Zeitschr. Ferdinandeums, 
Innsbruck, 1915, [iii], 59, 241—251).—The material of a pale green 
stone chisel, D 3°34, from Mt. Bondone, Trent, Tyrol, was identi- 
fied as jadeite by the following method—called a ‘micro-tachy- 
method,’ being quick and applicable to small amounts of material. 
A small chip is crushed for the determination of the optical char- 
acters under the microscope. The same powder is afterwards used 
for determining the fusibility and flame coloration, the intensity 
and duration of the flame giving some idea of the percentage of 
sodium, etc. A ‘volumetric’ analysis performed in the wet way in 
narrow tubes of the same gauge gives, from the volumes of the 
various precipitates, an approximation to the quantitative com- 
position. Silicates are decomposed by hydrofluoric acid, and the 
precipitates are separated and washed by decantation. Control 
experiments on known substances are performed when necessary. 


L. J. S. 


Stripping and Analysis of Galvanised Iron. Gerorce W. 
HetseE and Amanpo CLEMENTE (Philippine J. Sci., 1916, 11, [A], 
135—146).—Separation of the zinc from the iron may be effected 
by phosphoric acid, sodium hydrogen sulphate, hydrochloric acid, 
or sulphuric acid; acetic acid may also be used, but the action is 
slow. Further, the separation can be made by means of solu- 
tions of certain lead, cadmium, copper, cobalt, chromium, and 
aluminium salts. Stripping and analysis can be effected by the 
electric current by making the galvanised plate the cathode in 
sulphuric acid solution, or the anode in concentrated alkali hydr- 
oxide solution, or in an oxidising solution (for example, sodium 
nitrate solution). In any of these methods, the amount of iron 
removed, together with the zinc from the plate, is mainly that con- 
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tained in the zinc-iron alloy present in the coating, and is not 
due to corrosion of the iron plate itself. W. P. S. 


Testing of Galvanised Iron. J.C. Wirr (Philippine J. Sci., 
1916, 11, [A], 147—165).—The zine coating on galvanised plates 
may be separated and its quantity estimated by immersing a piece 
of the plate, 15 cm. by 15 em., for about ten minutes in hydro- 
chloric acid (D 1°098) at 45°, and then re-weighing the plate after 
it has been washed and dried. The small quantity of iron which 
is dissolved by the acid may be estimated by titrating the solution 
with permanganate solution. Measurements of the solution- 
velocity of galvanised iron indicate that the system of zinc—iron 
alloys is very complex; from the solution—velocity time curves an 
approximate idea of the uniformity and purity of the zinc coating 
may be obtained. W. PB. &. 


Estimation of Chromium in Ferrochrome. Kocu (Stahl 
& Hisen, 1916, 36, 1093; from Chem. Zentr., 1917, i, 532. Com- 
pare Herwig, this vol., ii, 104)—-In the analysis of ferrochrome 
rich in chromium the author controls the permanganate titre with 
N/10-potassium dichromate and has up to the present observed no 
discrepancies with the titre calculated from the iron factor 0°3109. 

H. W. 


Estimation of Chromium inFerrochrome. G.ScHUMACHER 
(Stahl & Eisen, 1916, 36, 1093—1094; from Chem. Zentr., 1917, 


i, 532. Compare Herwig, this vol., ii, 104).—In the estimation of 
chromium by Phillips’s method, the author has also obtained too 
low results for the chromium titre according to the usual methods 
of calculation. The discrepancies are greater than those observed 
by Herwig. H. W. 


Chemical Evaluation of Alkali Chromates and Di- 
chromates. J. F. Sacner (Farbenzeitung, 1916, 22, 213; from 
Chem. Zentr., 1917, i, 693)—The following method is 
sufficiently accurate for technical purposes and permits the 
estimation of chromate in presence of dichromate. Potass- 
ium dichromate can be titrated with potassium hydr- 
oxide in the presence of phenolphthalein in accordance with 
the equation K,Cr,0,+ 2KOH=2K,CrO,+H,O. The titration 
can be performed without the indicator, since, at the neutral point, 
the colour of the solution changes from reddish-yellow to greenish- 
yellow. Potassium chromate can be estimated by titration with 
sulphuric acid according to the scheme 2K,CrO,+H,SO,= 
K,Cr,0, + K,SO,+ H,O0; Congo-red can be used as indicator. 

H. W. 


Detinning and Analysis of Tin Plate. Guxorce W. HEisz 
and AmanpDo CLEMENTE (Philippine J. Sci., 1916, 11,[A], 191—199). 
—The tin coating is most satisfactorily separated from tin plate 
by means of an electric current, the plate being made the anode 
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in a 30% sodium nitrate solution; the iron plate is not attacked 
under these conditions. The tin may also be removed by immers- 
ing the plate in lead acetate solution rendered alkaline with 
sodium hydroxide. W. P. S. 


A New Industrial Apparatus for the Estimation of 
Combustible Cases. Enrique Hauser (Anal. Fis. Quim., 1917, 
15, 146—162. Compare this vol., ii, 266)—A critical survey of 
the effect of the experimental conditions on the accuracy of the 
results obtained with the author’s eudiometer, and a comparison 
of these results with those derived by the aid of other types’ of 
apparatus. A. J. W. 


The Estimation of Gasolene Vapour in Air. KR. P. ANDERsoN 
(J. Ind. Eng. Chem., 1917, 9, 142).—The apparent complete agree- 
ment in the figures obtained by Burrell and Robertson (A., 1915, 
ii, 184) for the estimation of gasolene vapour in air by the com- 
bustion and liquid air condensation methods is due in the case of 
the higher percentages to the approximate method of computing 
the results of the combustions. When high percentages of gaso- 
lene are present (that is, over 5 or 6%), combustion is incomplete 


and the figures obtained are considerably below the truth. 
G. F. M. 


Approximate Estimation of Toluene and Benzene in 
Coal Tar Oils. Grorcze Harker (J. Roy. Soc. New South 
Wales, 1916, 50, 99—-105).—The oil is distilled from an ordinary 
distillation flask, the fraction boiling below 170° is collected, washed 
with sulphuric acid and with sodium hydroxide solution, and then 
distilled at the rate of 1 drop per second from a round-bottomed 
flask fitted with a Young and Thomas five-section still-head. The 
volume of distillate collected below 95° is approximately equivalent 
to the amount of benzene present, and the distillate collected 
between 95° and 130° gives the amount of toluene. The quanti- 
ties of benzene and toluene are then checked by adding to the 
residue in the flask quantities of pure benzene and toluene in accord- 
ance with the amounts found in the preliminary distillation, and 
redistilling this mixture. Any error in the first estimation is thus 
corrected. W. FP. G. 


Analysis of Light Oils [for Benzene, Toluene, and Xylene]. 
G. Ecrorr (Met. and Chem. Eng., 1917, 16, 259—263; from 
J. Soe. Chem. Ind., 1917, 36, 498—499).—The still consists of a 
copper flask of 4000 c.c. capacity, provided with a fractionating 
column 2°4 m. high and a condenser 0°6 m. long. The column is 
made up of six 0°3 m. and one 0°45 m. lengths of 18 mm. and one 
0°15 m. length of 36 mm. iron pipe connected by suitable unions; it 
has a reflux tube (9 mm. diam.) which extends through the lowest 
section of the column to within 25 mm. of the bottom of the flask 
when the latter is screwed into position. The reflux tube com- 
municates with the main column at intervals, and the different 


ANALYTICAL CHEMISTRY. ii. 339 


sections of the column are separated by diaphragms of 30-mesh 
iron wire gauze, each of which supports an 0°2 m. column of glass 
rods 50 mm. long and 12 mm. in diameter. The head of the column 
is provided with a thermometer and pipe connected to the condenser. 
The heating burners and, if necessary, the column are screened 
from draughts. Experiments with known mixtures of benzene, 
toluene, and xylene, distilled at the rate of 2 drops per second, 
gave results in close agreement with the theoretical, the loss being 
very small. In the case of various commercial oils, a much better 
separation of benzene, toluene, and xylene was effected by a single 
distillation in this apparatus than by three successive fractiona- 
tions with a standard Hempel column. 

For analysis, the oil (2000 c.c.) contained in a vessel provided 
with a cooling coil and stirring apparatus, is agitated for about 
eighty minutes with sulphuric acid (200 c.c., 95%), added at the 
rate of about 1 drop per second, and the mixture left for thirty 
minutes; the acid sludge is then discharged and the remaining 
oil, now free from olefines, agitated for fifteen minutes with a solu- 
tion of sodium hydroxide (6%) and allowed to remain for thirty 
minutes. After separation from the alkali sludge, the oil is dis- 
tilled with live steam until the temperature reaches 180°. The 
oil is then separated from the distillate and, after thorough drying 
with calcium chloride, distilled in the apparatus described, the 
fractions boiling up to 95°, between 95° and 125°, and between 
125° and 165° being collected, measured, and recorded as pure 
benzene, toluene, and solvent naphtha unless the specific gravities 
fall below 0°880, 0°871, and 0°870 respectively, when the presence 
of paraffins is indicated. In the latter case the proportion of 
paraffins present is calculated on the basis of the wide difference 
in specific gravity between paraffin and aromatic hydrocarbons 
distilling over the same range of température; alternatively, 
10 c.c. of the fraction are agitated with 25 c.c. of a mixture of 
concentrated sulphuric acid (D 1°84, 2 parts) and fuming sulphuric 
acid (20% oleum, 1 part) in a stoppered, graduated cylinder and 
the volume of undissolved paraffins is read off. H. W. 


Estimation of Xylene in Solvent Naphtha. Percy E. 
SpretmMann and F. B. Jones (J. Soc. Chem. Ind., 1917, 36, 
489—490).—This estimation is complicated by the fact that the 
xylene itself. consists of three isomerides differing in b. p. and 
sp. gr., and that it exists as such in a complex mixture of 
cumene, trimethylbenzenes, and other substances which boil 
gradually up to 170° and over. The following procedure is recom- 
mended. Solvent naphtha (100 c.c.—or 200 c.c. if necessary for 
Colman’s analysis) is distilled over a Young 12-pear head at the 
usual rate of 1 drop per second. The fractions up to 138° and 
from 138—170° (all temperatures being corrected) are collected 
in separate cylinders and measured. The benzene, toluene, and 
xylene in the first fractions (up to 138°) are estimated by Colman’s 
methods for examining toluenes and solvent naphtha. The xylene 
in the 138—170° fraction is evaluated by determining the boiling 
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point in a constant boiling-point apparatus, such as that due to 
Northall-Laurie (A., 1915, ii, 704) and reference to a _ graph 
obtained by observation of the b. p. of known mixtures of xylene 
and residue, b. p. 143—170°. The accuracy of the boiling-point 
curve may be taken as +1°5% when the xylene content of the 
fraction is above 50%. 

For the estimation of paraffin, 100 c¢.c. of the sample is distilled 
over a Young 12-pear head at the rate of 1 drop per second, the 
portion distilling between 138° and 143° (corr.) being collected 
separately. Ten to 20 c.c. of this fraction are vigorously shaken 
for about forty minutes with two and a-half times the volume of 
weak oleum made by mixing one volume of 22% oleum with two 
volumes of 95% sulphuric acid. The absorption of the aromatic 
hydrocarbons is effected in a 100 c.c. flask, the neck of which is 
graduated into 10 c.c. and subdivided into tenths of a c.c. from 
the volume mark upwards. After sufficient shaking, the level of 
the liquid is driven up into the graduated neck by the addition 
of a further quantity of 95% sulphuric acid. After being allowed 
to remain, preferably overnight, the paraffin layer is found to be 
sharply separated. a. W. 


Stannous Chloride Reduction Method for Estimating 
Nitrotoluenes. E. pe W. S. Cotver and E. B. R. Pripeavux (J. 
Soe. Chem. Ind., 1917, 36, 480—483).—The authors have investi- 
gated the applicability of the methods of Knecht and Hibbert 
and of Altmann (A., 1901, ii, 475; reduction by stannous chloride 
and estimation of unused stannous salt by titration with iodine 
in alkaline tartrate solution) to the estimation of nitrotoluenes. 
With the latter method, it is essential: to effect the reduction at 
100°. The following method is, however, more convenient. The 
sample is placed in a 100 c.c. flask together with stannous chloride 
solution (2—2°5NV, 20 c.c.) and concentrated hydrochloric acid 
(about 3 c.c.). The flask is then placed in boiling water and 
shaken, a blank experiment being performed at the same time. 
After being cooled and made up to 100 c.c., the blank and sample 
are diluted with water and titrated with iodine at the rate of 
about 2 drops per second. It is preferable to take the mean of 
several titrations. It is important to add the iodine at about the 
same rate to sample and blank, since it is found that in both cases 
the iodine required was less for a slow titration than for a quick 
one. If the iodine is added in a continuous stream to the pure 
stannous solution, the results of the acid titration agree most 
closely with those of the alkaline tartrate titration. The method 
has been applied to mono-, di-, and tri-nitrotoluenes, but the 
results are uniformly somewhat low, owing to a cause which has 
not yet been elucidated. The primary object of the investigation, 
however, was to find whether sufficiently constant numbers could 
be obtained to allow a calculation of the percentage composition 
of binary mixtures, and direct experiment shows that this can 
be accomplished with a very considerable degree of accuracy. 

H. W. 
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Wet Combustion in the Nitrosite Combustion Method 
for the Direct Estimation of Caoutchouc. L. G. Wesson and 
E. S. Knorr (J. Ind. Eng. Chem., 1917, 9, 139-—140. Compare A., 
1913, ii, 631; 1914, ii, 593)—-The method previousy described for 
the estimation of caoutchouc is simplified by a wet combustion of 
the nitrosite. The procedure is as follows. Half a gram of the 
finely divided sample is extracted for three hours with acetone 
and half an hour with chloroform, and the extracted sample is 
allowed to dissolve in or thoroughly absorb chloroform, and treated 
with nitrous acid until the green colour is permanent for fifteen 
minutes. After keeping overnight the chloroform is decanted 
through a dry Gooch crucible into the combustion flask; the 
chloroform is removed from both residue and filtrate by heating 
on a water-bath in a current of dry air. The residue is then 
extracted repeatedly with dry ethyl acetate and the liquid 
decanted through the Gooch crucible into the combustion flask 
until the filtered extract is colourless. After evaporation of the 
ethyl acetate the residue in the flask is heated on a water-bath for 
fifteen minutes and freed from solvent by adding 15 c.c. of water 
containing 1 drop of hydrochloric acid and rapidly evaporating 
once more to dryness in a calcium chloride bath in a current of 
air. The dry residue remaining in the flask is then burnt by 
means of sulphuric acid and potassium dichromate, collecting the 
products in a series of U-tubes containing calcium chloride and 
soda-lime. The weight of carbon dioxide obtained multiplied by 


the factor (136 x 200) /440 gives the percentage of C,,H,, in the 
sample. G. F. M. 


Detection and Estimation of Small Amounts of Methyl 
Alcohol. Extas Etvove (J. Ind. Eng. Chem., 1917, 9, 295—297). 
—The colorimetric estimation of methyl alcohol by Simmonds’s 
application (A., 1912, ii, 208) of Denigés’s qualitative test is ren- 
dered much more sensitive by reducing the proportion of ethyl 
aleohol present from 10 to 0°5%, when as little as 0°1 mg. of methyl 
aleohol in 5 c.c. showed a coloration after forty minutes, after 
treatment with 2°5 c.c. of 2% permanganate and 0°2 c.c. of con- 
centrated sulphuric acid, decolorisation of the excess permangan- 
ate after three minutes with 0°7 c.c. of 10% oxalic acid, further 
acidification with 1 c.c. of concentrated sulphuric acid, and the 
addition when cold of 5 c.c. of Schiff’s reagent. The correct pre- 
paration of the Schiff’s reagent is of importance, and the following 
procedure is recommended. 0°2 Gram of finely powdered magenta 
is dissolved in 120 c.c. of hot water; 2 grams of anhydrous sodium 
sulphite dissolved in 20 c.c. of water are added to the cold 
magenta solution, followed by 2°0 c.c. of hydrochloric acid (D 1°19) 
and water to make 200 c.c. After keeping for an hour, the 
reagent is ready for use. It should be made up fresh every week. 

G. F. M. 


Modification of Fehling’s Method of Sugar Estimation. 
Emit Lenk (Deutsch. med, Woch., 1917, 43, 43—44).—One mg. 
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of magnesium sulphate added to each c.c. of the copper sulphate 
solution ensures rapid sedimentation of the colloidal cuprous 
oxide. Calcium salts are harmful in this respect. For the estima- 
tion in urine containing less than 1 per cent. of dextrose, it is 
necessary to remove certain colloids by shaking for half a minute 
with a little blood charcoal and filtering once or twice through the 
same filter, On adding the urine drop by drop to boiling Fehling’s 
solution containing magnesium, the cuprous oxide suddenly cakes 
together and the next drop makes the solution perfectly clear; 
this point corresponds with the disappearance of copper from the 
solution, and is therefore the true end-point. G. B. 


Estimation of Sugar in Urine. L. Vanino and F. Berree 
(Arch. Pharm., 1917, 255, 134—139).—The authors have revived 
an almost forgotten method of the French physician, Duhomme 
(1874), and find it suitable for clinical purposes. Two c.c. of 
Fehling’s solution are diluted with an equal volume of water in 
a series of tubes, and successive quantities of urine are counted 
by drops into the boiling reagent. The number of drops (z) 
necessary for reduction is then found by inspection. The apparatus 
is also tested in order to find how many drops go to make 1 c.c. 
(y; should be about 20—25). As 2 c.c. of Fehling’s solution are 
reduced by 1 c.c. of 1% dextrose, y/2 gives the percentage of sugar 
in the urine. J. C. W. 


Influence of Amino-acids and of /-Glutimic Acid in the 
Estimation of Raffinose and Sucrose in Molasses by the 
Inversion Method. Vu. Sranéx (Zeitsch. Zuckerind. Béhm., 
1916, 41, 154—160).—The presence of glutamic or /glutimic 
acid diminishes the amount of sucrose found in all cases in which 
the ordinary methods of estimation are employed, only acid polar- 
isation and the Clerget-Herzfeld formula giving accurate results. 

Aspartic acid increases the amount of sucrose given by ordinary 
direct polarisation or by inversion and polarisation. Acid polar- 
isation gives correct results if the Clerget-Herzfeld formula is 
used, but the raffinose formula gives low numbers. 

In presence of aspartic or glutamic acid a positive amount, and 
in presence of /-glutimic acid a negative amount, of raffinose is 
indicated when this sugar is absent; the errors thus incurred are 
halved when acid polarisation is used. 

With pure beet molasses it is well to discard the raffinose formula 
entirely and to determine the sugar content by the acid polarisa- 
tion method and application of the Clerget—Herzfeld formula. 

No method is known by which raffinose may be estimated in 
presence of amino-acids. T. H. P. 


Direct Method for the Estimation of Starch. Tu. von 
FELLENBERG (Mitt. Lebensmittelunters. Hyg., 1916, 7, 369-383; 
from Chem. Zentr., 1917, i, 450—451).—The method depends on 
the solubility of starch in calcium chloride solution, its precipi- 
tation by iodine, and the decomposition of the precipitate by 
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alcohol. From 0°3 to 1°0 gram of the finely-divided, fat-free sub- 
stance under examination is moistened with water and mixed 
with 20 c.c. of 50% calcium chloride solution ; the mixture is heated 
in a boiling water-bath for thirty minutes, then boiled for five 
minutes, cooled, diluted to 100 c.c., and filtered through cotton- 
wool and then through asbestos. If the filtrate is not perfectly 
clear, it must be submitted to centrifugal action. Fifty c.c. of the 
filtrate are now treated with V/50-iodine solution until a flocculent 
precipitate is obtained, but a large excess of iodine is to be 
avoided. After about twenty-four hours a quantity of asbestos is 
added, the precipitate and asbestos are collected in a Gooch crucible 
containing a layer of asbestos, and the contents of the crucible 
are washed four times with 5% calcium chloride solution contain- 
ing a few drops of iodine solution. The precipitate is then washed 
with 60% alcohol (this is allowed to act on the precipitate for five 
minutes), then with 85% alcohol, and finally with 100 c.c. of 90% 

alcohol. If the contents of the crucible are not now colourless, a 
quantity of hot alcohol is added. After further washing with 
cold 95% alcohol, 5% calcium chloride solution, and dry ether, the 
crucible and its contents are dried, weighed, ignited, and re- 
weighed. The loss in weight gives the quantity of starch present. 

W. P. &. 


Detection and Estimation of Formic Acid in Meat Extract. 
Ernst Waser (Zeitsch. physiol. Chem., 1917, 99, 67—85).—For 
the detection of formic acid, the meat extract is subjected to steam 
distillation and the distillate, after reduction with magnesium and 
hydrochloric acid, tested for formaldehyde. The quantitative 
estimation is performed with 10—20 grams of the extract, which is 
mixed with 100 c.c. of water and 30 to 60 c.c. of 6% phosphoric 
acid and distilled with steam; about 1500 c.c. of distillate are 
collected and the amount of formic acid present estimated by 
Fincke’s method (A., 1913, ii, 636). 

Meat extracts prepared from fresh meat contain about 0°5% of 
formic acid calculated on the dry extract. Formic acid is present 
in fresh meat, and increases in amount during putrefaction. 
Extracts prepared from putrescent meat may contain more than 
1% of formic acid. 

Hehner’s test for formaldehyde in milk succeeds best when 
the concentration of formaldehyde lies between 1:300 and 
1 : 20,000. H. W. B. 


New Qualitative Test and Colorimetric Method for the 
Estimation of Vanillin. Ciarencx Estes (J. Ind. Eng. Chem., 
1917, 9, 142—144).—Aqueous solutions of vanillin give a violet 
to violet-red coloration with an acid mercuric nitrate reagent 
after warming in boiling water for five minutes. The reagent is 
prepared by dissolving mercury in twice its weight of nitric acid 
(D 1°42) and diluting with twenty-five times the weight of water. 
It appears to be specific for vanillin, and can be utilised for the 
colorimetric estimation of this substance. In this case 5 c.c. of 
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standard 1% aqueous vanillin solution are treated with 0°5 c.c. of 
the reagent, placed in boiling water for ten minutes for the de- 
velopment of the maximum coloration, and, after cooling, diluted 
to 50 c.c. with water. The unknown solution is treated in exactly 
the same way, unless it is a vanilla extract, in which case, since 
the mercuric nitrate causes the precipitation of resins and colour- 
ing matter, an excess must be used, namely, 1°5 c.c., with an alco- 
holic extract, or 1 c.c. with an aqueous extract, and after the 
development of the colour the solution is made up to 50 c.c., 
filtered, and compared with the standard. G. F. M. 


The Possibility of Titrating Mono-substituted Amino- 
groups of Amino-acids and Formaldehyde. A. CLEMENTI 
(Arch. ital. de biol., 1915, published 1916, 64, 332—340; from 
Physiol. Abstr., 1917, 2, 102).—Imino-groups, for example, that 
of sarcosine, react in Sérensen’s formaldehyde titration according 
to the equation 2NHRR/ + CH,O =CH,(NRR’), + H,0. G. B. 


Method for the Identification of Phenylalanine-Carb- 
amido-acid in the presence of Urea and Amino-acid. ALIcE 
Roupe (Proc. Amer. Soc. Biol. Chem., 1916, xxvii—xxvili; J. 
Biol. Chem., 1917, 29).—The urea is first decomposed by urease. 
After extraction of the urea-free material with ethyl acetate, the 
aqueous residues left on distillation with steam are analysed for 
traces of carbamido-acid by the gasometric method for the estima- 
tion of amino-nitrogen. Approximately quantitative results are 
obtained by this method when applied to urine containing known 
amounts of phenylalanine-carbamido-acid [a-carbamido-B-phenyl- 
propionic acid]. H. W. B. 


Detection of Cryogenine in Urine. L. Grimpert (J. Pharm. 
Chim., 1917, [vii], 305—306).—Cryogenine (m-benzamidosemi- 
carbazide), when rendered ammoniacal and exposed to air for 
twenty-four hours, is oxidised gradually and the solution becomes 
deep yellow in colour; the yellow colour is destroyed by the addi- 
tion of sulphuric acid. If the acid solution is now shaken with 
ether, the ethereal solution separated and shaken with ammonia, 
the latter is coloured yellow. The substance may be detected in 
urine by rendering the latter alkaline, adding basic lead acetate, 
filtering the mixture, treating the filtrate with sulphuric acid, 
separating the lead sulphate, and then shaking the acid solution 
with ether. The ethereal layer is drawn off and shaken with 
ammonia; the alkaline aqueous layer is coloured more or less 
yellow, according to the quantity of cryogenine present. Oxida- 
tion of eryogenine evidently takes place in the body after adminis- 
tration. W. P. S. 


The Estimation of Antipyrine. J. Boucautr (J. Pharm. 
Chim., 1917, [vii], 15, 337—339. Compare Frangois, this vol., 
ii, 226).—The author has slightly modified his original method for 
the estimation of antipyrine by its conversion into iodoantipyrine 
(compare A., 1900, i, 312). 
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Sodium Perchlorate as a General Reagent in Micro- 
chemistry. G. Denicis (Bull. Soc. Pharm. Bordeaux, 1917, 5; 
from J. Pharm. Chim., 1917, [vii], 15, 322—323).—Crystals, which 
in some cases are characteristic, are obtained when sodium per- 
chlorate is added to alkaloid salts in dilute solution. For instance, 
a 0°2% brucine solution yields hexagonal plates or rhombic octa- 
hedra, whilst a 0°1% strychnine solution gives long, needle-shaped 
erystals. Cocaine (A., 1915, ii, 74), berberine, narceine, cotarnine, 
and papaverine also yield crystals when treated with sodium per- 
chlorate, whilst veratrine and narcotine give amorphous pre- 
cipitates. W. P. S. 


Microchemical Precipitation of Alkaloids with Zinc 
Chloride-Iodine Solution. 0. Tunmann (Apoth. Zeit., 1917, 62, 
76—78; from Chem. Zentr., 1917, i, 701—702).—The results were 
obtained with more or less impure alkaloid residues, such as are 
prepared by the Stas-Otto method. The reagent does not yield 
crystalline products with arecoline, brucine, cocaine, quinine, 
cinchonine, coniine, colchicine, narceine, nicotine, eserine, 
or veratrine. On the other hand, it is well adapted for the 
identification of strychnine, sparteine, the opium alkaloids, 
morphine, papaverine, cryptopine, and codeine, as well as atropine 
and hyoscyamine. With atropine, brown or dark red to blackish- 
red crystals, mostly rhombs, are immediately produced, which, at 
the commencement of the reaction, vary greatly in size. All the 
crystals shine but little between crossed Nicols, and do not exhibit 
pleochroism. The crystal crosses, consisting of four rhombs, are 
particularly characteristic. The limit of  sensitiveness is 
10—20 yg. The iodide crystals of hyoscyamine shine feebly in 
polarised light; they are very small (4—8,), almost black, and 
without pleochroism. The platelets have generally a far less 
regular circumference than the atropine crystals. Limit of 
sensitiveness, 10 pg. Zine chloride-iodine yields crystals even 
with very impure morphine preparations; initially, fine, pale 
brown needles are formed, which after ten to twenty minutes 
unite to sheaves, and are then transformed into prismatic crystals 
with direct extinction. The latter are brown, the larger ones 
being nearly black; they do not exhibit pleochroism and scarcely 
shine between crossed Nicols. Limit of sensitiveness, 5 pg. 

Papaverine and cryptopine give long, dull red, yellowish-red, or 
greenish-red crystals from 2—3p diameter which have direct 
extinction, show red to blue polarisation colours, and exhibit 
pleochroism. The latter phenomenon yields an excellent. method 
of differentiating between the three opium alkaloids considered 
here. Limit of sensitiveness, about 10pg. In addition to the 
erystals described above, deep red drops are also formed which, 
after some hours, pass into deep red aggregates; this points to 
the presence of a second alkaloid (? cryptopine) in papaverine. 

Codeine behaves very differently. A powdery precipitate is 
first obtained, which when warmed deposits larger and smaller 
particles, from which very slender, generally curved, pale brown 
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crystals grow. The limit of sensitiveness is about 40g. Excess 
of the reagent is to be avoided. Sparteine is preferably converted 
into the sulphate, and this gives with the reagent fine, yellowish. 
red crystal threads, which form sheaves and brushes at their ends. 
When warmed, coarser prismatic crystals appear after about thirty 
minutes, and in addition, when further heated, yellow aggregates 
are occasionally obtained. All the crystals shine strongly in 
polarised light, have extinction parallel to the long axis, and show 
very marked pleochroism. When warmed with zine chloride— 
iodine, strychnine gives brownish-red or blackish-red spheres or 
aggregates which attain a diameter of 50, and lie separately or 
are grouped in chains. They glow red between crossed Nicols, but 
do not exhibit pleochroism. Limit of sensitiveness, 15 pg. 

Unless specific mention to the contrary is made, the above data 


refer to the crystals which are produced after one to two hours’ 
action. H. W. 


Detection of Atropine and Related Mydriatic Alkaloids. 
R. Ever (Schweiz. A poth. Zeit., 54, 501—504, 517520, 534—537, 
544—548, 560—563, 609—612, 621—624, 657—661, 669—670, 
685—687, 717—719; from Chem. Zentr., 1917, i, 448—500).—The 
methods employed in the detection of atropine and related 
mydriatic alkaloids are critically reviewed, and two new reagents 
for the detection and differentiation of the more important of 
these bases are described. 

Bromine water and bromine—potassium bromide are recom- 
mended as reagents for the microchemical detection of the 
Solanaceae bases. A drop of the solution of the alkaloid in V/2- 
sulphuric acid is brought on to an object-glass, and a drop of the 
reagent is added; after a short time, with small magnification, a 
fine turbidity appears, followed more or less rapidly by the forma- 
tion of minute crystals, which present the appearance of fine, pale 
yellow needles. The crystals rapidly increase and sink to the 
bottom of the liquid, which gradually becomes clear. In the 
inner portions, individual needles frequently grow to stout, yellow 
rods; at the edge of the drop, on the other hand, the needles 
speedily begin to disappear, whilst the solution becomes colourless. 
The crystals also disappear more or less rapidly from the inner 
portions, and the solution becomes colourless as the bromine 
evaporates. The shape of the crystals is best studied with a 
180—250 times magnification, and the solution should be protected 
with a cover-glass, thus rendering the crystals more stable. They 
are fully described and figured in the original. The reaction of 
atropine towards bromine water has the advantage over other 
atropine reactions that it can be repeated as often as desired with 
one and the same specimen. When the solution has become clear 
and colourless, the characteristic precipitate can be again obtained 
by renewed application of bromine water. The reaction is dis- 
tinctly obtained at dilution of 1 in 3000. The macrochemical 
behaviour of atropine in N/2-sulphuric acid solution towards 
bromine—potassium bromide [Br (1 gram), KBr (2 grams), water 
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(20 grams)] is similar to its action on bromine water, but the 
reaction is considerably more sensitive. 

Hyoscyamine reacts with bromine water in much the same 
manner as atropine. The yellow, cloudy precipitate rapidly 
becomes crystalline, and disappears as the bromine evaporates. 
The highly magnified crystals, however, have a very variable 
character. For this reason, bromine water is a less suitable 
reagent for the detection of the alkaloid than bromine—potassium 
bromide. The limit of sensitiveness of the latter is reached at a 
dilution of about 1 in 5000. By means of the reaction, atropine 
can be detected in the presence of hyoscyamine in a mixture of the 
alkaloids. 

The macrochemical behaviour of homatropine and scopolamine 
towards bromine water and bromine—potassium bromide exactly 
resembles that of atropine. The yellow precipitate obtained from 
scopolamine with bromine water appears under the microscope to 
consist exclusively of amorphous drops, crystallisation only occur- 
ring infrequently and at isolated points. Similar results are 
observed with bromine—potassium bromide. The precipitate of 
homatropine with bromine water is at first amorphous, but rapidly 
becomes crystalline, whilst that with bromine—potassium bromide 
closely resembles the precipitate with atropine. 

With the exception of caffeine, the remaining alkaloids, which 
yield yellow or otherwise coloured precipitates with bromine water 
or bromine—potassium bromide, give only amorphous deposits. 
The crystalline compound from caffeine may be useful in the 
detection of the latter. Iodine—potassium iodide gives reddish- 
brown, crystalline precipitates with atropine, hyoscyamine, and 
homatropine, which are less characteristic than the bromine— 
potassium bromide compounds. With scopolamine, as with most 
other alkaloids, the precipitates are amorphous. Labile bromine 
additive compounds which readily lose bromine are probably 
formed from the two reagents described above and the mydriatic 
alkaloids. 

With regard to the detection of atropine and related alkaloids, 
the author draws the following conclusions. There is no single 
reaction on which dependence can be placed for the detection of 
these substances. Of the many reactions which have been 
previously proposed, only a few are suited to the practical detec- 
tion of the bases. The following are to be recommended: physio- 
logical examination, Vitali’s reaction, behaviour towards concen- 
trated sulphuric acid in the cold (no coloration) and in the warm 
(odour after addition of water). Of colour reactions, with the 
exception of the negative tests with Froehde’s and Erdmann’s 
reagent, only Wasicky’s reaction with dimethylaminobenzaldehyde 
and, possibly, Arnold’s reaction need to be considered. Among 
microchemical methods and _ reactions, micro-sublimation, the 
iodine—atropine salt, and, particularly, the reactions with bromine 
water and bromine—potassium bromide, give good results. In the 
presence of other alkaloids which give amorphous precipitates with 
the bromine reagents, a separation is necessary which can fre- 
quently be effected by micro-sublimation. H. W. 
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Distillation of Nicotine with Steam. Hans Brezina (Fachi. 
Mitt. ésterr. Tabakregie, 1916, 3 pp.; from Chem. Zentr., 1917, i, 
700—701).—With the object of obtaining a greater concentration 
of nicotine in the vapour without employing the salting-out 
method, the author passes a current of steam through a series of 
flasks containing a solution of nicotine; each flask is heated at 
102°. In this manner, the steam can ‘be caused to contain as 
much as 4% of nicotine, and considerable economy is effected in 
the time of distillation. Complete removal of nicotine from its 
solutions cannot be effected by this means, but the method yields 
the maximum effect in a shortened time. H. W. 


Estimation of Theobromine. Lion Dinourpgaux (J. Pharm. 
Chim., 1917, [vii], 15, 306—311).—The theobromine obtained 
from cocoa by Maupy’s metiod (A., 1897, ii, 531) contains from 
6 to 12% of impurity, and the author suggests the following 
alterations in the process with the object of separating the alkaloid 
in a pure state. One hundred grams of the cocoa are mixed with 
40 grams of water and boiled for two hours with a mixture of 
60 grams of phenol and 340 grams of chloroform; the liquid 
portion is then separated and the residue extracted twice with 
chloroform containing phenol, the mixture being boiled for one 
hour in each extraction. After filtration, the extracts are dis- 
tilled to remove the chloroform, the residue is mixed with 900 
grams of ether, and, after about eighteen hours, the precipitated 
theobromine is collected, washed with ether, then dissolved in 
warm dilute sulphuric acid (20 grams of sulphuric acid and 
180 grams of water), and the solution is filtered into a flask con- 
taining 250 c.c. of ammonia; the ammoniacal solution is treated 
with 2 grams of silver nitrate, then evaporated until all free 
ammonia has been expelled, diluted to 500 c.c., and the precipi- 
tated silver-theobromine compound collected after twenty-four 
hours. The precipitate is washed with 250 c.c. of water, then 
mixed with water, decomposed with hydrogen sulphide, 600 grams 
of amyl alcohol are added to the mixture, and the whole is dis- 
tilled until 200 c.c. of distillate (water plus amyl alcohol) have 
been collected. The residual amyl alcohol solution is filtered, 
kept at 15° for thirty-six hours, the crystallised theobromine then 
collected, washed with ether, dried at 100°, and weighed. The 
weight of the amyl alcohol filtered from the crystals should be 
noted ; 1000 grams of amyl alcohol at 15° dissolve 0°200 gram of 
theobromine, and a corresponding correction is applied to the 
weight of theobromine obtained. . P. 8. 
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General and Physical Chemistry. 


Molecular Refractivities of Certain Elements and Simple 
Compounds. Gervaise Le Bas (Chem. News, 1917, 115, 
277—-278).—A discussion of the refractivities of simple oxygen 
and nitrogen compounds with reference to the augmentation sup- 
posed to be due to unsaturation. H. M. D. 


Measurements in the Short-waved Portion of the Arc 
Spectrum of Vanadium. Witnetm Lupwie (Zeitsch. wiss. 
Photochem., 1917, 16, 157—185).—A detailed record of wave- 
lengths of lines in the are spectrum of vanadium from A 2207 to 
44646. The relative intensities of the lines are indicated and 
the numbers compared with those given by previous observers. 

H. M. D. 


Quantitative Light-filter for the Ultra-violet Part of the 
Spectrum. N. P. Psskov (J. Physical Chem., 1917, 21, 
382—401).—It has been found that a gaseous mixture of chlorine 
and bromine may be advantageously used as a light-filter for the 
region A=500 to 220up. By a modification of Henri’s photo- 
graphic method, the author has determined the absorption- 
coefficients of gaseous chlorine and bromine for forty-three lines 
of the ultra-violet spectrum emitted by an arc between iron and 
copper electrodes. The absorption of mixtures of the two gases 
satisfies the requirements of Beer’s law. The distribution of 
radiant energy in the light transmitted by various mixtures has 
been determined. H. M. D. 


Colour and Chemical Constitution. Quantitative Study 
of the Phthaleins and of other Fuchsone Derivatives. 
James Morr (Roy. Soc. South Africa, 1917).—Wave-length 
measurements of the absorption bands have been made for a series 
of about fifty derivatives of phenolphthalein and fluorescein in 
alkaline solution, and also when dissolved in concentrated sulphuric 
acid. The results lead to the conclusion that the change of colour 
which accompanies substitution is mainly due to the change in 
volume which is caused by the entry of the substituent element 
or group, the effect being more pronounced when the substitution 
occurs in the vicinity of the quinonoid linking. 

In alkaline solution, the absorption bands of the derivatives of 
phenolphthalein are all displaced towards the region of greater 
wave-lengths as compared with the band of the parent substance. 
The magnitude of the displacement increases with the volume of 
the substituting element or group. Substitution in the meta- 
position produces an effect which is usually about twice as great 
as that produced by the same substitution in the ortho-position. 
Substitution in the phthalic ring has comparatively little influence 
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on the colour. Derivatives of fluorescein show the same relations 
as phenolphthalein derivatives, but it is to be noted that the oxo- 
linking in fluorescein is exceptional in its influence in that the 
band is displaced towards the region of shorter wavelengths as 
compared with the phenolphthalein band. 

In concentrated sulphuric acid solution, the colour is about five 
times as intense as that of the same substance in alkaline solution, 
and in all cases there is a difference in colour, the wave-length 
being shorter in the sulphuric acid solution. The wave-length 
data show the existence of a connexion between the wave-lengths 
of the bands for a particular substance in alkaline solution on the 
one hand and in sulphuric acid solution on the other. 

If A is the wave-length of the absorption band in alkaline solu- 
tion and A, the wave-length in sulphuric acid, then the relation 
between A and A, may be expressed by the equation 
1/A,=3/2A—c, where ¢ is a constant. The constant in the equa- 
tion is supposed to represent the effect produced by combination 
of the substance with sulphuric acid, and it is suggested that the 
influence in question may be due to the formation of a ring struc- 
ture in which the two phenolic hydroxyls are joined up by the 
sulphuric acid. The phenol rings thus form a part of the complex 
ring structure and occupy the same relative position as in 
fluorescein. H. M. D. 


Absorption of X-rays. Tycno E:son Avurin (Phil. Mag, 
1917, [vi], 38, 471—487).—From a review of existing determina- 
tions, it appears that the ratio of the absorption-coefficients of 
two materials must be independent of the wave-length of the 
X-rays outside of the range of wavelength wherein selective 
absorption occurs and for rays of not too great wavelength. A 
new method, based on this, is described for accurately determin- 
ing the absorption-coefficient of any element relative to that of 
water, for the most part by experiments on aqueous solutions of 
the salts of the element in juestion. The absorption of the solu- 
tion of known concentration, considered as additively determined 
by the absorption of its constituent atoms, is accurately balanced 
by varying the thickness of the solution traversed against that of 
a standard water cell. Two ionisation chambers opposed to one 
another are used, and the current adjusted to zero by varying the 
thickness of the solution layer. The relative molecular absorption- 
coefficient, in terms of that of water as unity, is independent of 
the concentration of the solution, and has been determined for 
some forty-five substances, and from these the relative atomic 
coefficients of the constituent elements have been deduced. Similar 
determinations have also been made with some metals and with 
organic compounds. For example, from the cases of water, 
sodium chloride, and sodium chlorate, the values, for hydrogen 
0°05, for oxygen 0°9, are found, the value for water being unity. 
The value so found for cobalt, 53°9, is intermediate between those 
for iron and nickel, 45°5 and 59°4 respectively, in good agreement 
with existing knowledge as to the position of this element in the 
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periodic table. There is some slight indication that the value for 
carbon in aromatic compounds is lower than in the aliphatic com- 
pounds, and also that that for ferrous iron is lower than for 
ferric iron, but more exact measurements are required to establish 
these points. 

Plotting the relative atomic absorption-coefficients against the 
atomic numbers gives an interesting curve with several abrupt 
changes of slope, the absorption-coefficient increasing continuously 
with the atomic number, slowly from hydrogen to chromium, then 
much more rapidly, and, on the average, fairly linearly from 
chromium to silver, where the slope much decreases. In the region 
from platinum to bismuth the slope is very steep, whereas for 
uranium the coefficient is almost twice that of bismuth, the next 
Jower element examined. 

The values of the relative atomic absorption-coefficients of the 
elements determined are set forth in the following table: 


Atomic \ , 6 7 ce 2: *. ee hs 
number f 
Element ... H Cc N O Na Mg Al Si P 


Rel. at. ) ’ “RS ; ; 
abs. coeff. f 9°95 0-46 — 0-63 0-9 1-9 3-5 3-4 4-1 5-68 


Atomic \ 46 17 19 20 24 22% 2% 27 ~# 28 
number /f 
Element ... S Cl K Ca Cr Mn Fe Co Ni 


Rel. at. \ 7.78 9-5 1l-l 144 241 41-4 455 53-9 59.4 
abs. coeff. f 


Atomic } 29 30 33 35 38 42 47 «48 ~ 50 
number 
Element ... Cu Zn As Br Sr Mo Ag Cd Sn 


Rel. at. 
abe. encill } 65-1 75-4 128 154 #173 244 300 301 311 


Atomic 
a } 52 56 58 74 #78 80 $82 ~~ 83 92 
Element ... I Ba Ce WwW Pt Hg Pb Bi U 


abe cont, } 315 334-927-308 529-547 5696771128 
The X-rays used were from a bulb with tungsten anticathode, 
filtered through an aluminium screen 1°25 mm. thick. For the 
reasons referred to at the commencement, the rays, though not 
homogeneous, probably behaved in the same way as homogeneous 
X-rays, although the value for tungsten is doubtless vitiated by 
selective absorption. An increase in absorption occurs apparently 
with solutions in the colloidal state. . & 


Initial Charged Condition of the Active Deposits of 
Radium, Thorium, and Actinium. G. H. Henperson (Trans. 
Roy. Soc. Canada, 1917, [iii], 10, 151—167).—The requirements 
of the testing vessel to enable the percentage to be determined of 
the atoms recoiling from the emanations which are neutral or 
charged are discussed, and an apparatus for this purpose described. 
In dry air all the residual atoms are probably positively charged, 
whereas in pure ether vapour, and probably in pure water 
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vapour, all of them are uncharged. In a mixture of air and 
vapour, the proportion of neutral and positively charged atoms 
depends on the proportion of the mixture. This seems to be 
general, hydrogen, oxygen, carbon dioxide, etc., giving all positive, 
ether, water, and ethyl bromide vapours giving all neutral recoil- 
ing atoms. Though differences exist in the behaviour of the three 
emanations, it is probable that all three types of recoiling atom 
are similarly affected by the surrounding gas and the electric 
field. The charged or neutral condition of the recoiling atom is 
not a consequence of what occurs at the disintegration, but must 
be ascribed to the gas molecules encountered during its recoil. 
Collision with certain gas molecules ionises it as well as the mole- 
cule struck, whereas with others, whatever its state before collision, 
after collision it escapes always uncharged. The character of the 
charge carried at the instant of its formation from the emanation 
atom does not affect the problem, and is not discussed. F. 8. 


The Motion of Ions and Electrons through Gases. E. M. 
We iiscn (Phil. Mag., 1917, [vi], 34, 33—66).—In previous 
experiments on the mobility of ions in air at varying pressures, it 
has been found that the increase in the value of the product of 
the mobility and the pressure for negative ions at low pressures 
is due to the fact that electrons and ions act as carriers, and that 
the proportion of the current carried by the electrons increases 
as the pressure is reduced. When the ions alone are considered, 
the product of mobility and gas pressure remains constant. 
Further experiments on the mobility of the negative ions in 
hydrogen and carbon dioxide have given the same result in that 
the mobility of the negative ions varies inversely as the pressure 
of the gas. 

The proportion of electrons to ions in a gas at a given pressure 
is known to depend very largely on the nature of the gas, and it 
appears that gases and vapours which contain electronegative 
elements are favourable to the formation of negative ions. The 
vapour of light petroleum contains a very small proportion of 
negative ions, but a trace of an active substance is sufficient to 
produce a large number of ionic carriers, a result which agrees 
with previous experiments on inert gases. 

The investigation of the motion of the electrons through carbon 
dioxide has given results which suggest that the electron may 
traverse a considerable distance with accelerated motion before 
its final velocity is acquired. There was no evidence of any 
change in the nature of either the positive or the negative ion 
when the pressure of the gases experimented on was reduced. 

The results are discussed in reference to various problems con- 
nected with the ionisation of gases. H. M. D. 


The Discharge Potentials of Ions on Heated Electrodes. I. 
JNANENDRA CHanpRA GuosH (J. Physical Chem., 1917, 21, 
426—432).—Measurements of the discharge potential were made 
for the chlorine, bromine, sulphate, and nitrate ions at 30° and 
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96°. The temperature of the platinum wire anode was varied by 
passing a suitable current through a circuit, of which the anode 
formed part. The results obtained indicate that the phenomenon 
of overvoltage has disappeared at the higher temperature, and 
further, that the discharge potentials for the chlorine and bromine 


ions at 96° are less than their respective normal electrode poten- 
tials. H. M. D. 


Photoelectric [onisation of Solutions. Max Vo.tmeErR 
(Zeitsch. wiss, Photochem., 1917, 16, 186—189).—Under the influ- 
ence of ultra-violet rays of very short wave-length, solutions of 
anthracene in hexane show a very large increase in their electrical 
conductivity. In the apparatus used by the author for the investi- 
gation of this effect, the conducting power of the illuminated solution 
was one to two thousand times as great as that of the same solution 
in the dark. The same effect has been found with solutions of 
methylanthracene, phenanthrene, chrysene, stilbene, a- and B-naph- 
thol, diphenylamine, a-naphthylamine, quinizarine, and naphtha- 
zarine. In all cases the active rays are of wave-length less than 


N=225 pop. H. M.D. 


Measurement of Oxidation Potentials at Mercury Elec- 
trodes. II. The Chromic-Chromous Potential. Grorce 
SHANNON Forses and Herman Witu1aM RicutTer (J. Amer. Chem. 
Soc., 1917, 39, 1140—1148. Compare A., 1914, ii, 795).—-Using the 
same method as previously adopted for measurement of the stannic— 
stannous potential (/oc. cit.), the authors have determined the oxida- 
tion potential of chromic—chromous chloride. Pure violet chromic 
chloride was partly reduced to chromous chloride by heating in a 
current of hydrogen in a quartz tube at 400°. The mixture was 
dissolved in ice-cold 0°1N-hydrochloric acid. The solution thus 
prepared was filtered into the cell and allowed to remain over pure 
mercury. When all operations were carried out in either hydrogen 
or carbon dioxide absolutely free from oxygen, the potential rose 
continuously to a maximum constant value, which was reached in 
two days. If oxygen was present even in traces, the potential fluc- 
tuated irregularly. When the equilibrium potential had been 
obtained, the solution was analysed. Referred to the normal hydro- 
gen electrode as zero, with correction for junction potentials, and at 
25° r= —0°490 + 0°065 log Cr™/Cr™. On platinum, the potentials 
reached a maximum about 0°16 volt lower than that on mercury, 
with the evolution of hydrogen. J. F. 8. 


Applicability of the Isohydric Principle to Decinormal 
Mixtures of Hydrochloric Acid and Potassium Chloride. 
N. Epwarp Loomrs, J. L. Essex, and Mertz R. Meacnam (J. 
Amer, Chem. Soc., 1917, 39, 1133—1139. Compare this vol., ii, 13). 
—It was previously shown (loc. cit.) that the potential of a 0°1)- 
potassium chloride calomel electrode is identical with that of a 
0'1N-hydrochloric acid calomel electrode. This indicates that at the 
concentration 0°1W these two substances are equally dissociated. In 
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accordance with the isohydric principle it follows that if 0°17- 
potassium chloride and hydrochloric acid are equally dissociated, 
these solutions may be mixed in any proportion without changing 
their degree of dissociation, and in such a mixture, both substances 
will have that degree of dissociation which they would have had 
had they been present alone in the same volume. With the object 
of testing this, the 7.M.F. of cells of the type H,,Pt|0°-1N(HC1+ 
KCl) |Hg.Cl,|Hg have been measured, in which the sum of the 
hydrochloric acid and potassium chloride is 0°1V and in which 
the hydrochloric acid varies between 0°01V and 0°09N and the 
potassium chloride varies between 0°09NV and 0°01. In every case 
it is shown that the 7.M/.F. of the system is higher than the value 
calculated from the isohydric principle. This result has been 
explained by the conclusion that the isohydrie principle does not 
apply rigidly, but that there is a slight increase in the dissociation 
of the hydrochloric acid with increasing proportions of potassium 
chloride. In the most extreme case, the mixture of 0°01N-HCl+ 
0°09N-KCl, the dissociation of the acid appears to have increased 
from 86% to 86°68%. The reason for this increase is not definitely 
indicated by the present work. J. F.S. 


Inclusions in Silver Voltameter Deposits and the 
Electrochemical Equivalent of Silver. W. M. Bovarp and 
G. A. Huterr (J. Amer. Chem. Soc., 1917, 39, 1077—1103. Com- 
pare A., 1916, ii, 213)—In a previous paper (/oc. cit.) the nature 
and amount of the inclusions in the cathode deposit of various silver 
voltameters were determined. The present paper deals with an ex- 
perimental comparison of the anode loss and cathode gain in silver 
voltameters. A special form of voltameter, based on that devised 
by Smith (Vat. Phys. Lab., 1910, 32) has been used, and it is shown 
that the loss from a silver anode agrees with the cathode gain to 
within 7 parts per 100,000 when the weight of the cathode deposit 
is corrected for inclusions. This error is to be regarded as a maxi- 
mum, since the process involves considerable manipulation, which 
would tend to make the divergence between the two quantities 
larger. An improved apparatus is described for measuring the 
amount of inclusions, and this gives an accuracy of 0°001%. The 
amount of inclusions in the deposit on a standard platinum cup 
voltameter has been found to be 6°7 parts per 100,000. Calculating 
from this value, it is shown that the value of the electrochemical 
equivalent of silver is 1°11798 and the value of the faraday is 
96,496. The inclusions in deposits on silver cathodes are of the 
same value as those on platinum to within 1 part per 100,000, a 
value of 7°7 per 100,000 having been obtained. The silver deposit 
on a silver wire in the special form of apparatus used for the anode 
loss and cathode gain comparison has been found to contain very 
large amounts of inclusions. The explanation of this has not been 
discovered. The values obtained for the faraday by means of (a) the 
silver voltameter, (4) the iodine voltameter, and (c) the cadmium 
voltameter have been compared. The divergence is attributed to a 
possible error in the atomic weight of cadmium. J. F. S. 
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The Hydration of Ions and Metal Overvoltage. Epcar 
Newsery (T., 1917, 111, 470—489. Compare this vol., ii, 64).—The 
cathodic and anodic overvoltages of a number of metals have been 
investigated in sulphate, nitrate, and chloride solutions, attention 
being directed to the influence of time and of current density on 
the overvoltage. Some observations were also made on solutions 
containing colloidal substances. 

In general, the cathodic overvoltages are less than 0°05 volt, but 
are much higher for iron, nickel, and cobalt. The anodic over- 
voltages are also low unless the metal deposition is accompanied by 
passivity. This was observed with iron, nickel, and thallium. The 
results obtained support the view that metal overvoltages are mainly 
due to the formation of solid solutions of hydrides, higher oxides, 
etc., on or in the electrodes. The cathodic solid solutions are very 
dilute except in the case of iron, nickel, and cobalt, and it is to this 
circumstance that the high overvoltages shown by these three metals 
are to be attributed. The presence of hydrides in these three metals 
has affected all previous determinations of the normal potentials of 
these metals, and a reinvestigation of these potential differences has 
shown that accurate and reproducible values can only be obtained 
in the absence of free hydrogen and metallic hydrides. Even in 
these circumstances the value of the single potential difference for 
the three metals in question is not quite determinate, for rapid 
motion of the electrode relative to the electrolyte produces an appre- 
ciable change. This phenomenon is supposed to be connected with 
the hydration of the corresponding ions, which are thus similar to 
the hydrogen and hydroxyl ions, whilst most other ions appear to 
be non-hydrated. 

The hydrated and non-hydrated ions behave differently towards 
colloids, in that these are carried into the metal surface by hydrated 
ions only and have no influence on overvoltage and little or none 
on the nature of the deposited metal unless hydrated ions are 
involved in the electrolytic process. 

Previous attempts to determine ionic hydration by the use of a 
reference substance are criticised adversely. H. M. D. 


Electroreduction of the Nitrates of Potassium and 
Lithium by the Alternating Current. J. KiiarcuKo and Cn. 
BincGELy (Ann. chim. anal., 1917, 22, 81—84).—Various metals 
were used as electrodes, either fixed or rotating. Both with lithium 
and potassium nitrate the best reduction was obtained with elec- 
trodes of cadmium, the least reduction being obtained with copper. 
There was always a greater reduction with rotating than with fixed 
electrodes, and in all cases the electrodes became coated with a 
more or less thick layer of oxide, this being particularly marked for 
aluminium. The more dilute the solution of the electrolyte, the 
higher was the percentage reduction. The reduction was increased 
by the presence of sulphuric acid, but in these cases there was a 
rapid destruction of the electrode. W. G. 

Magneto-chemistry of the Compounds of Chromium. I. 


Chromic Sulphate and Nitrate. B. Caprera and M. Marquina 
(Anal. Fis. Quim., 1917, 15, 199—209).—An account of the deter- 
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mination of the magneto-chemical data of chromic nitrate, and of 
the violet and green chromic sulphates. A. J. W. 


Dilatability of Argon and Neon. Internal Pressure in 
Monatomic Gases. A. Lepuc (Compt. rend., 1917, 164, 
1003—1005).—The coefficients of dilatability of argon and neon 
were found experimentally to be 3669 . 10-® and 3664 . 10~-® respec- 
tively, from which, by calculation, their internal pressures are deter- 
mined as 190 . 10-5 atmos. and 53. 10-5 atmos., which values support 
the hypothesis that the internal pressures in monatomic gases are 
proportional to the squares of their molecular masses. W. G. 


Changes in the Expansion of Alloys of Iron and Nickel 
under the Action of Different Thermal or Mechanical 
Treatments. Cu. Ep. Guittaume (Compt. rend., 1917, 164, 
904—906. Compare ibid., 1916, 163, 654, 741, 966).—The alloys 
examined had a nickel content varying from 27°5—69°0% of nickel. 
The alloys were tempered, annealed in the ordinary manner or 
very slowly in sand, or tempered and drawn. In certain cases, 
after the slow annealing, the specimens were heated to a red heat 
and cooled in the air. With the alloys of low nickel content, all 
the methods of thermal and mechanical treatment resulted in an 
increase of the coefficient of expansion. For an intermediate 
nickel content, all the treatments caused a lowering of this 
coefficient, which was partly permanent after reheating and cool- 
ing in air. The alloys with higher nickel content, 42—69%, 
behaved in the same manner as invar (loc. cit.), but with smaller 
changes. W. G. 


Molecular Attraction. XIV. Specific Heats of the 
Elements and some Energy Changes. J. E. Miuts (J. 
Physical Chem., 1917, 21, 345—381).—The literature of the 
specific heats of the elements has been examined and the available 
data utilised in drawing up a series of tables in which the specific 
heats of the elements are given at various temperatures covering 
the range over which measurements have been made. In some 
cases the data for the three states of aggregation are recorded, 
and these are supplemented by heats of fusion and heats of 
vaporisation. H. M. D. 


Measurement of Cryoscopic Constants at Elevated 
Temperatures. J. Howarp Martnews (J. Amer. Chem. Soc., 
1917, 39, 1125—1133).—An apparatus is described for the deter- 
mination of cryoscopic constants at elevated temperatures. It 
consists of a freezing tube 20 cm. long and 4 cm. diameter; this 
is placed inside a slightly larger tube which serves as an air- 
jacket. The two tubes are placed inside the heating chamber, 
which consists of a long-necked bulb fitted with a wide side-tube 
at the top and a narrow side-tube at the bottom which makes 
connexion between the bulb and the top side-tube. A _ water 
condenser is attached to the top side-tube and to a manostat. An 
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automatic stirrer and thermometer are placed in the freezing tube. 
To obtain the required temperature of the heating jacket, a liquid, 
preferably a hydrocarbon or mixture of hydrocarbons, is used, 
and the boiling point is regulated by varying the pressure. Some- 
times it is found that the solvent sublimes and condenses in the 
neck of the tube, thus altering the composition of the solution ; 
this is obviated in the present apparatus by means of an electric- 
ally heated platinum spiral. It is shown that this apparatus can 
be used for a large number of substances covering a wide range 
of melting points, since it is possible to secure the necessary 
adiabatic conditions by simply choosing a liquid of an appropriate 
boiling point for the mantling vapour. It is claimed that the 
more serious sources of error usually found in such cryoscopic 
measurements, in particular the errors due to imperfect adiabatic 
conditions and to the sublimation of the solvent, are removed. 
The limit of accuracy seems to be limited to the accuracy with 
which temperatures can be read by the thermometer, namely, 0°001° 
in the case of a mercury thermometer. To test the apparatus, the 
eryoscopic constant (K) and the latent heat of fusion (Z) of 
several substances have been determined. The following values 
are given in the paper: anthracene, K=68°99, Z=35°70 cal.; 
acetanilide, K=69°32, Z=42°87 cal.; benzoic acid, K =87°88, 
L=34°80 cal. In the case of solutions of anthracene in cinnamic 
acid, the value of K decreases with increasing concentration, from 
which it is concluded that anthracene associates in cinnamic acid. 


J. F. S. 


The Nature of Chemical Affinity in the Combustion of 
Organic Compounds. W. M. Tuornron (Phil. Mag., 1917, [vi], 
34, 66—70).—By reference to the data for the aliphatic hydro- 
carbons, it is shown that the heat of combustion, H, is related to 
the molecular weight (m,) of the hydrocarbon, and the weight 
(m,) of the oxygen atoms required for its complete combustion by 
the equation H?/m,m,=constant. As a matter of fact, the value 
of this expression falls slightly at first as the molecular weight of 
the hydrocarbon increases, but soon becomes constant. 

This constancy is supposed to afford evidence in favour of the 
view that the operation of chemical affinity is governed by a law 
of the gravitational type. In support of this view, the author 
quotes the results of Bone’s experiments on the distribution of 
oxygen between methane and hydrogen. These experiments 
showed that in a mixture of the composition CH,+0O,+H, at 
high initial pressure, 97°1% of the oxygen reacted with methane 
and only 2°9% with hydrogen. The products of the masses corre- 
sponding with complete combustion are respectively 16 x64 and 
2x16, giving a ratio 32:1, which is very close to the experiment- 
ally observed ratio of distribution in the explosion experiments. 

H. M. D. 


The Volumes of the Atoms at Absolute Zero. GerRVAISE 
Le Bas (Chem. News, 1917, 116, 1—2).-—An attempt is made to 
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estimate the volumes occupied by different atoms in a state of 
chemical combination at absolute zero. The atomic volume of 
combined hydrogen is 2°340, and the relative volumes of other 
atoms are given by the equations C=4H, N=4H, Cl=6H, 
O,=5H, >O=3H. 

The ratio of the critical volume to the volume at absolute zero 
is 4°11, and from the data for the aliphatic hydrocarbons the 
author draws the conclusion that the molecular volume at absolute 
zero (Vy) is connected with the molecular refractivity (M,) by the 
equation V,/M, =3°0. H. M. D. 


Molecular Constitution of Pure Liquids. III. P. N. 
Paviov (J. Russ. Phys. Chem. Soc., 1916, 48, 1728—1744. Com- 
pare this vol., ii, 293).—Examination of the values of NV for 
nineteen liquid compounds of different chemical characters over a 
widely reduced temperature interval shows that in most cases this 
magnitude varies with the temperature. Practical constancy is 
observed with methyl formate and stannic chloride, and the 
remaining compounds are divided into three groups: (1) With 
methyl, ethyl, and propyl alcohols, acetic acid and water, the value 
of NV at first decreases to a minimum as the temperature rises, and 
afterwards gradually increases to the temperature of crystallisa- 
tion ; an indistinct minimum also occurs with n-hexane, n-heptane, 
n-octane, and diisobutyl. (2) With benzene, chloro-, bromo-, iodo-, 
or fluoro-benzene, n-pentane, diisopropyl, cyclohexane, and methyl 
formate, small variations in the value of V are observed, but these 
are so small and irregular that independency of the temperature 
may be assumed ; in the neighbourhood of the critical temperature 
NV increases. 

With the saturated hydrocarbons at identical reduced tempera- 
tures, the ratio of the abnormality number JV to the total number 
of atoms in the molecule is independent of the molecular weight 
of the hydrocarbon, so that J ,,,.,.:n is a universal constant; the 
ratio V:n is termed the atomic coefficient of abnormality. This 
ratio varies only slightly with the temperature. Structural 
isomerism has but little influence on the molecular constitution of 
liquids as expressed by the abnormality number. 

The numerical magnitude of the influence of ring-closure on the 
value of WV in the case of cyclohexane is —0°06766; thus, the 
closure of the ring increases the association or diminishes the 
dissociation of a liquid, whereas introduction of a new carbon or 
hydrogen atom into the molecule decreases the association or 
increases the dissociation. The coefficient of abnormality of the 
double linking, calculated from the value for ethylene, is 
+0°06525, such linking diminishing the association or increasing 
the dissociation. The above values refer in all cases to the reduced 
temperature 0°9829. 

If the benzene molecule is regarded as a closed ring, its 
abnormality number is in. agreement with the presence of three 
(actually 2°98) double linkings in the molecule. 
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The atomic abnormality-coefficient for carbonyl oxygen is 
015068 with acetaldehyde and 0°14199 with acetone, the mean 
being 0714634. For hydroxylic oxygen, however, the atomic 
coefficient of abnormality, even for one and the same reduced 
temperature, is not a constant magnitude, but diminishes as the 
number of atoms in the molecule increases. At the reduced 
temperature 0°6054, the value of this coefficient is 7°774, 6°152, 
and 3°950 for the oxygen in methyl, ethyl, and propyl alcohols 
respectively. The value for the chlorine atom is virtually constant, 
being 0°2416, 0°2316, 0°2229, 0°2307, 0°2337, and 0°2292 for 
methyl, ethyl, and propyl chlorides, chloroform, carbon tetra- 
chloride, and chlorine itself at the reduced temperature 0°6054. 
For the nitrogen atom at the same reduced temperature the value 
is 0°1696, 0°18478, 0°17810, 0°15820, 0°28083, 0°27718, and 9°26979 
with nitrogen itself, ammonia, ethylamine, propylamine, aceto-, 
propio-, and butyro-nitriles respectively. 

The abnormality number of a liquid is a constant number and 
is unchanged by chemical reaction, so that in chemical changes 
between liquids the number of the reacting molecules is equal to 
the number of the resultant molecules if corresponding tempera-. 
tures are employed in all cases. Further, if the molar volumes 
of the four liquids taking part in the reaction, A,+A,=A3+ Ay, 
are Vj, Vo, Vz, and v, respectively, and their abnormality numbers 
at corresponding temperatures V,, No, Ns, and N,, it is readily 
shown that V,+ V.=N,+N, if vy+v.=v3+ 4, that is, the molar 
volumes of the liquid compounds taking part in a chemical reac- 
tion are not changed in magnitude if the initial system consists 
of the same number of molecules as the final system. T. H. P. 


Measurement of the Absolute Viscosity of very Viscous 
Media. S. E. Suepparp (J. Ind. Eng. Chem., 1917, 9, 523—527). 
—The application of Stokes’s law connecting the rate of fall of a 
spherical substance with the viscosity of the medium is discussed 
in reference to very viscous media, and particularly with regard 
to the influence of the boundary walls of the containing cylinder. 
Stokes’s law assumes the medium to be infinite in extent com- 
pared with the diameter of the sphere, that is, 7 is constant when 
R'/R=r=x, where T is the time of fall through length S and 
R’ and R are the respective radii of the cylinder and the sphere. 
An empirical formula is worked out which corrects for the influence 
of the boundary wall and is valid over a wide range, namely, 
T=T, +C/(r —1)", where 7, is the constant value of 7 where 
r=o and C and n are constants. Using this formula and a linear 
correction for the total height of the liquid column, absolute deter- 
minations of viscosity of very viscous media may be made with 
quite simple apparatus by the application of Stokes’s law, the 
complete equation being K=2R?/9S(s—s')g .[T—C/(r—1)*], n 
being taken as 2 and C depending on the diameter of the sphere, 
whilst s, s’ are the densities of the sphere and the medium, and g 
the acceleration of gravity. G. F. M. 
16*—2 
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Viscosity of Binary Systems containing Stannic or 
Antimony Chloride. N. 8. Kurnakov, 8. I. Pertmurrer, and 
F. P. Kanov (J. Russ. Phys. Chem. Soc., 1916, 48, 1658—1693. 
Compare A., 1913, ii, 190, 388; 1915, ii, 232, 423, 524).—The 
authors have investigated the viscosities of the binary systems 
formed by antimony trichloride with ethyl ether or acetone and 
those formed by stannic chloride with ethyl formate, acetate, or 
butyrate, propyl formate, ethyl benzoate, or benzene. With the 
exception of the system stannic chloride—benzene, each of these 
systems exhibits external signs of chemical action—heating of the 
liquid or deposition of the solid compound. The formation of the 
latter necessitates the choice of a suitable temperature for 
measuring the viscosity isotherms in the liquid condition. 

With the system antimony trichloride-ethyl ether, the viscosity 
isotherms become increasingly flat as the temperature is raised and 
the maxima are displaced more and more towards the more viscous 
component, namely, antimony trichloride. At low temperatures 
the maximal viscosity corresponds approximately with the ratio 
SbCl, : Et,O0=4:1, but, in consequence of the dissociation of the 
compound in the liquid state, the solid phase may be assumed to 
have the composition (SbCl,),,Et, O, where n=2 or 3. 

For acetone the value 0°00339 is found for ,,; calculation from 
Thorpe and Rodger’s results (T., 1894, 782) gives the value 0°00317, 
whereas Jones and Mahin (A., 1909, ii, 539, 957) found 0°00346. 
The general course of the viscosity curves for mixtures of acetone 
and antimony trichloride is similar to that observed with the 
preceding system. The isotherms for 50° and 80° exhibit an 
irrational, flat maximum for 77—80 mols. % SbCls, the position 
of this moving in the direction of the antimony chloride as the 
temperature is raised. Here, too, the existence in the liquid state 
of a dissociated compound, (SbCl,),,COMe,, where »=2 or 3, may 
be assumed. 

In spite of the pronounced development of heat, sometimes as 
high as 5800 cals. per gram-molecule, occurring when stannic 
chloride is mixed with an ester of a monobasic acid, the mixtures 
remain liquid over considerable ranges of temperature and yield 
characteristic viscosity diagrams. For esters of one and the same 
alkyl radicle, the heat effect in these systems gradually falls as 
the molecular weight of the organic acid increases, the maximum 
viscosity undergoing a corresponding diminution. Replacement of 
the ethyl radicle of ethyl formate by propyl or methyl produces 
little change in the magnitude of the viscosity of the system. The 
viscosity isotherms at 25—75° and their temperature-coefficients 
are continuous curves with sharply marked maxima at about 
33°3—40 mols. % of stannic chloride. For the system containing 
ethyl formate or acetate, the maxima of the viscosity diagrams 
correspond with 1 mol. of stannic chloride to 2 mols. of the ester. 
With ethyl butyrate or benzoate, however, the maxima of the 
isotherms are flatter and undergo displacement towards the stannic 
chloride as the temperature is raised from 25° to 75°, owing to 
increasing dissociation of the compound, SnCl,,2R- CO,Et. The 
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existence of these compounds is confirmed by investigating the 
composition of the solid phase separating on cooling the liquid 
solution, either by chemical analysis or by determining the distectic 
point in the corresponding fusion diagram. In the case of the 
system stannic chloride-ethyl benzoate, the fusion diagram shows, 
besides the distectic, SnCl,,2Ph-CO,Et, also a maximum melting 
point corresponding with another solid compound, SnCl,,Ph-CO,Et 
(compare Pfeiffer, A., 1914, i, 923; ii, 568). 

When stannic chloride and benzene are mixed, marked cooling 
takes place. The viscosity isotherms for 25° and 70° are widely 
different from those of the above systems and consist of almost 
straight lines with a slight convexity towards the axis of con- 
centration. These results are in accord with those of Schulze and 
Hock (A., 1914, ii, 186) referring to the vapour pressures of the 
same system. 

From the above results the authors conclude that the active 
factor determining the process of chemical interaction in these 
) systems is the presence of oxygen in the compound with which the 
; stannic or antimony chloride is mixed. x. a Be 


Viscosity of the System Stannic Chloride-Ethyl 
Propionate. N.S. Kurnakov and N. N. Bexerov (J. Russ. Phys. 
Chem. Soc., 1916, 48, 1694—1701).—The existence of a singular 
or Dalton point in the viscosity-composition curve of a system is a 
necessary condition for the detection of a definite chemical com- 
e pound. When the curve is continuous, the composition correspond- 
ing with the maximal point does not usually remain constant when 
the equilibrium factors of the system undergo change, and is not 
expressed by rational atcmic or molecular proportions. For the 
4 system stannic chloride-ethyl propionate, the viscosity isotherms 
7 for 25° and 70° represent continuous curves with characteristic 
; maxima at about 35 mols. % of stannic chloride. The position of the 
é maxima is intermediate to those observed with the systems formed 
by stannic chloride with ethyl acetate and butyrate respectively, 
and the values of the maxima at 25° for the systems of this series 
d are: ethyl formate, less than 0°6; acetate, 0°50318; propionate, 
021400; and butyrate, 0°19828. The close approximation of the 
position of the maxima to the molecular ratio, 

SnCl,:C,H;-CO,Et=1 : 2, 
if indicates that the compound, SnCl,,2C,H,*CO,Et, is only slightly 
dissociated in the liquid. This compound does indeed separate in 
crystals, m. p. 45°2°. 
The curves connecting Df? and D/? with the composition have 


ay also been traced for this system, and are found to change in direc- 
2 tion at points corresponding closely with the maximal viscosities. 
3s Me 3 


The Internal Friction of Aqueous Salt Solutions. W. 
Herz (Zeitsch. anorg. Chem., 1917, 99, 132—136. Compare A.., 
1914, ii, 338; 1915, ii, 423)—Curves are given to show that, for a 
number of salts of univalent and bivalent metals, the absolute 
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fluidity is directly proportional to the specific volume of the solu- 
tion. In the case of potassium and ammonium halogen salts, this 
is only true of higher concentrations, dilute solutions exhibiting a 
minimum fluidity. C. H. D. 


The Adsorption of Sulphur Dioxide by Charcoal at - 10°. 
A. M. Wituiams (Proc. Roy. Soc. Edin., 1916, 37, 161—172).—The 
relation between the pressure and the quantity of sulphur dioxide 
adsorbed by blood charcoal at —10° has been examined. The ad- 
sorption isotherm is of the normal type, and follows the same course 
as that previously found for the adsorption of water vapour. 

Calorimetric observations show how the heat of adsorption at 
constant volume varies with the degree of adsorption. The curve 
expressing the relation between these quantities is of complex type 


and shows a minimum and a maximum, for which an explanation is 
offered. H. M. D. 


Liquid Films in Capillary Tubes. Witper D. Bancrorr 
(J. Physical Chem., 1917, 21, 407—425).—Extracts from previous 
papers on capillary phenomena and the wetting of solids by liquids 
are given, and these are considered to warrant the conclusion that 
the rise of a liquid in a capillary tube is independent of the nature 
of the material of the tube provided this is wetted by the liquid. 
The experiments made by Bigelow and Hunter (A., 1911, ii, 471), 
which led these authors to the opposite conclusion, are criticised on 
the ground that the method which these investigators employed 
does not afford a measure of the adhesion of the liquid to the wall 
of the tube, since the liquid is not removed from the wall. It is 
considered that the results in question depend on the conditions 


which determine the displacement of a liquid from a wetted surface 
by air. H. M. D. 


Technique of Preparing Membranes for Dialysis. 
WittraM Brown (Biochem. J., 1917, 11, 40—57. Compare A., 1915, 
ii, 824)—-The author describes the preparation of membranes of 
graded permeability made of collodion for use in water, chloroform, 
benzene, etc. ; of agar and gelatin in alcohol, acetone, benzene, ete. ; 
of formalised gelatin in water, etc. The general principle under- 
lying the preparation of these membranes is that if a-system con- 
sisting of liquid A—membrane substance—liquid B be such that 
(1) the membrane substance only imbibes a negligible amount of 
A, (2) the membrane substance strongly imbibes B, and (3) A and 
B are miscible in all proportions, then membranes of graded per- 
meability for use in liquid A can be prepared by immersing films 
of the membrane substance in mixtures of 4 and B and transferring 
to liquid 4. Graded membranes for use in liquid B can be prepared 
only when a method exists of suppressing the capacity of the mem- 
brane substance to imbibe B, this suppression being brought about 
at the stage where the membranes are still immersed in the mixture 
of A and B. The graded membranes of formalised gelatin are pre- 
pared in accordance with the latter method. They are found to be 
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very useful in the purification of certain enzymes and in the investi- 
gation of phenomena of selective permeability. H. W. B. 


The Selective Properties of the Copper Ferrocyanide 
Membrane. Frank Tinker (Proc. Roy. Soc. 1917, |A], 93, 
268—276).—Measurements have been made of the changes which 
take place in the concentration of sucrose solutions subjected to 
the action of colloidal copper ferrocyanide. In consequence of 
selective absorption of the water, the concentration of the solutions 
increases. The quantity of water absorbed at the ordinary 
temperature decreases as the strength of the sucrose solution 
increases, and for 100 grams of the dry ferrocyanide was found to 
diminish from about 30 grams for pure water to 13—14 grams for 
a 60% solution of sucrose. The curves showing the relation 
between the quantity of absorbed water and the concentration of 
the solution tend to become parallel to the concentration axis, and 
this is said to indicate the formation of a hydrate of the composi- 
tion Cu,FeCy,,3H,O, which corresponds with 15°7 parts of water 
per 100 of ferrocyanide. The excess quantity of water taken up 
from more dilute solutions is said to be adsorbed. In favour of 
this view, it is pointed out that there is no simple relation between 
the excess and the concentration of the sucrose solution, nor is the 
amount taken up from a given solution constant when different 
samples of the ferrocyanide are made use of. This variation is 
attributed to variations in the surface area of different samples. 

The evidence afforded by these experiments is in favour of the 
theory that the selective permeability of colloidal membranes is 
the result of preferential adsorption. H. M. D. 


Drainage of Crystals. Norris Foircer Haut (J. Amer. Chem. 
Soc., 1917, 39, 1148—1152).—A mathematical paper in which the 
efficacy of centrifugal drainage of crystals in fractional crystallisa- 
tion is considered. It is shown that the common practice of using 
only gravitational drainage in the case of the rare earth and similar 
separations is well founded, since the extra time and trouble 
required for centrifugal drainage would more than outweigh the 
relatively small gain in efficiency. On the other hand, in the 
separation of very dissimilar substances, especially those with flat 
solubility curves, the attendant great increase in the speed of 
purification justifies almost any amount of pains taken in washing 


and drainage. J. F. S. 


Velocity of Crystallisation in Under-cooled Fusions. 
R. Nackxen (Centr. Min., 1917, 191—203. Compare A., 1916, 
ii, 130).—Further experiments were made with salol (m. p. 41°75°). 
The material was crystallised between slips of glass maintained at 
a definite temperature by a stream of water, and observed under 
the microscope. The rates of growth are given for different 
crystal faces and edges; in each case the rate increases with the 
fall in temperature below the melting point. L. J. S. 


ii, 364 ABSTRACTS OF CHEMICAL PAPERS. 


The Nucleus Method for the Preparation of Colloidal 
Metallic Solutions of Definite Properties. Ricnarp Zsic- 
monpDy (Zeitsch. anorg. Chem., 1917, 99, 105—117).—Colloidal 
solutions in which all the particles are of equal size are obtained 
in the case of gold ruby glass, and occasionally when the form- 
aldehyde method is employed in the preparation of colloidal gold. 
Very uniform solutions are obtained by adding solutions contain- 
ing nuclei, prepared by the reduction of slightly alkaline solu- 
tions of gold with phosphorus (A., 1906, ii, 679). These nuclei 
grow by deposition, and the number of particles is determined by 
the quantity of the nuclear solution added. The spontaneous 
formation of nuclei may be suppressed without hindering growth 
by the addition of ammonia or of potassium ferrocyanide or ferri- 
cyanide, whilst growth may be diminished without appreciably 
altering the formation of nuclei by the addition of alkali haloids, 
hydrogen sulphide, or colloidal sulphur. 

[With C. Hrecr.|}—When the spontaneous formation of nuclei 
is suppressed by the addition of a reagent, the number of sub- 
microns is found to be strictly proportional to the volume of the 
nuclear solution added, the diameter of the particles in the latter 
being 3°5 up. Reduction with hydrogen peroxide in slightly acid 
solution also gives rise to very little spontaneous formation of 
nuclei. 

[With J. Rerrstérrer.|—A second method is to use a solution 
in which growth is so rapid that the supply of gold is exhausted 
before the spontaneous formation of nuclei has become appreci- 
able. Using water which has been distilled from permanganate 
with a gold condenser, and adding the nuclear solution to the 
gold chloride before adding hydroxylamine hydrochloride, with or 
without alkali carbonate, very clear, deep red solutions are 
obtained in which the number of particles is strictly propor- 
tional to the volume of nuclear solution. Blue solutions are 
obtained by using a larger quantity of alkali. Similar results are 
obtained with hydrazine, the addition of alkali being unnecessary. 

Solutions of silver or mercury salts with a reducing agent, 
which are themselves stable, are rapidly reduced, yielding colloidal 
solutions when a solution containing gold nuclei is added. 


C. H. D. 


Effect of Freezing on certain Inorganic Hydrogels. 
H. W. Foore and Brarr Saxton (J. Amer. Chem. Soc., 1917, 39, 
1103—1125. Compare A., 1916, ii, 230)—In a previous paper it 
was shown that the water in moist hydrogels is present in 
three forms, free water, capillary water, and combined water. In 
the present paper the authors describe dilatometric experiments 
whereby the amount of combined water present has been deter- 
mined. Experiments were made with the hydrogels of alumina, 
ferric oxide, and silica. In the case of alumina, the amount of 
combined water is 37°83%, whereas Al(OH), only requires 34°6%; 
the excess of water is regarded as being present as a solid solution. 
In the case of ferric oxide, the amount of combined water present 
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appears to depend on the method of preparation and previous 
treatment of the hydrogel. The results indicate that combined 
water is slowly given off on heating the hydrogel with water, and 
that there is no tendency to form compounds in which the ratio 
Fe,0,:H,O is simple. The evidence all points to the combination 
between ferric oxide and water being in indefinite proportions, 
that is, a solid solution is formed. Silicic acid hydrogels which 
have not been heated give fairly constant results, the combined 
water amounting to somewhat above 30%. On digesting with 
water, the amount of combined water gradually decreases until, 
after seven days, it reaches one mol. The evidence suggests that 
a part of the water in all three hydrogels is combined in indefinite 
proportions. A discussion is entered into as to the nature of the 
combined water. A few determinations of capillary water are 
included in the paper; in the case of alumina, the capillary water 
is very small in quantity, and this becomes less after freezing. In 
the case of ferric oxide, repeated freezing diminishes the amount 
of capillary water, but long-continued heating brings about the 
same result to a much more marked extent. In the case of silica, 
capillary water is not eliminated by freezing. Instead, water 
appears to be reabsorbed when the ice has melted. The amount 
of capillary water contained in silica hydrogel is decreased by 
digesting on a steam-bath. J. F. 8. 


The Sensitisation for Agglutination of Suspensoid Col- 
loids by Non-electrolytes with Capillary Activity. H. 
FreuNDLICH and P. Rona (Biochem. Zeitsch., 1917, 81, 87—106). 
—Substances of capillary activity, such as amyl alcohol, the 
urethanes, phenylthiocarbamide, camphor, and thymol, increase 
the flocculation sensitivity of the iron hydroxide hydrosol by 
electrolytes, that is to say, they cause a diminution of the con- 
centration of the electrolytes which will cause the precipitation. 
This increased sensitivity can be only demonstrated when salts 
with univalent anions (the flocculating power of which is small), 
such as Cl’, Br’, I’, NO,’, are employed. No sensitisation can be 
detected with the salt of greater agglutinating capacity, such as 
those containing F’, SO,’, and citrate ions. In the case of the 
urethanes, the greater the capillary activity the greater the 
sensitising power. Substances such as camphor and thymol, which 
have greater capillary activity, diminish the rate of movement of 
the iron hydroxide sol in an electric field. The explanation of 
the action of the non-electrolytes is as follows. They are adsorbed 
on the surface of the sol particles, and in consequence of the fact 
that their dielectric constants are smaller than that of water, they 
diminish the charge on the surface. In consequence, the particles 
are agglutinated by smaller amounts of the ions which carry an 
opposite charge, and the sol is therefore precipitated by a smaller 
amount of electrolyte. Attention is directed to the fact that this 
sensitisation by non-electrolytes may play an important part in 
biological phenomena, and explain the precipitation of certain 
substances, such as nucleoproteins, by narcotics, Jn the latter 
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case, the salts present are the real precipitants, the narcotics 
merely acting as sensitisers of the suspensoid colloids. 8. B. 8. 


Coagulation. RK. Zsicmonpy (Zeitsch. Elektrochem., 1917, 23, 
148—154).—-Gold sols have been treated with measured quanti- 
ties of solutions of sodium chloride, strontium chloride, aluminium 
nitrate, and thorium nitrate of various concentrations, and the 
time required for coagulation to occur has been measured. In 
this case, the coagulation is known to have taken place when the 
red solution has changed to a well-marked and easily recognised 
violet solution. In every case it is shown that there is a region 
in the concentration range of the electrolyte of minimum coagula- 
tion time. This concentration is already reached at moderate 
strengths (0°01V—0°1N) of most electrolytes. This region 
stretches over a considerable range of concentration, but by 
gradually increasing the concentration still further there is a 
passage into a region of slow coagulation through a somewhat 
narrow zone in which small changes in the concentration bring 
about very large changes in the coagulation time. In this region 
(Schwellenzone) the coagulation time lies at different places accord- 
ing to the time of observation. Two regions can therefore be 
differentiated in which a change in the concentration of the 
electrolyte has no effect on the stability or coagulation time of 
the gold sol: (1) the region below the “swelling zone,” and (2) 
the region of greatest coagulation velocity. Both pass into one 
another through the region in which the coagulation time is 
strongly influenced by the concentration of the electrolyte. 


J. F. 8. 


Adsorptive Stratification in Gels. II. Samurer Ciementr 
Braprorp (Biochem. J., 1917, 11, 14—20. Compare A., 1916, 
ii, 474).—Experiments are described which support the view that 
the occurrence of stratification in gels is dependent on the number 
of crystallisation centres produced, and that this quantity is 
affected by the properties of the gel in which the reaction takes 
place. Solutions which produce a banded precipitate in gelatin 
may not do so in agar or some other medium. The extent of 
dilution of the reacting substances also is often an important 
factor in determining stratification in gels. The experiments are 
discussed in the light afforded by the microscopical observation of 
the changes occurring during stratification. H. W. B. 


The Dieterici Equation of State. F. H. MacDoveatr (J. 
Amer. Chem. Soc., 1917, 39, 1229—1235).—A mathematical paper 
in which it is shown that the Dieterici equation of state is of the 
correct form, and that it degenerates into the van der Waals’s 
equation for a gas under low pressure. The equation of Dieterici 
might therefore be expected to have.a much wider range of 
validity than one of the van der Waals’s type. A new method of 
calculating a is described, and the values so obtained are com 
pared with those calculated by other methods. The agreement 
between the various values in most cases is very good. J. F. 8. 
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Direction of Spontaneous Transformations. N. V. Tancov 
(J. Russ. Phys. Chem. Soc., 1916, 48, 1654—1658).—The author 
discusses the rule advanced by Ostwald (A., 1897, ii, 308), but 
combated by Wald (A., 1898, ii, 112), according to which, during 
a transition from a particular state to one of greater stability, 
the change is not necessarily to the most stable, but to the nearest. 
The conclusion now drawn from a consideration of the transforma- 
tions of sulphur is that Ostwald’s theory is strictly applicable 
only on one side of the transformation temperature, namely, below 
it. It is shown, further, that during spontaneous transformation 
at constant volume, the first condition reached is that involving 
the least change of the temperature-coefficient of affinity. 

a. BB. 


The Curves of the Periodic Law. W. M. Tuornron (Phil. 
Mag., 1917, [vi], 34, 70—75)—The periodic curves obtained by 
plotting the densities or atomic volumes of the elements as a 
function of the atomic weight are such that smooth curves may 
be drawn through the maxima or minima of the periodic curves. 
These smooth curves represent limiting conditions characteristic 
of atomic configurations, and it is suggested that the actually 
found periodicity affords evidence that the internal forces holding 
the atoms pass through a simple pericdic change which in its 
influence on the volume of the atom is complicated by some form 
of structural hysteresis. H. M. D. 


Simple Device for the Automatic and Intermittent 
Washing of Precipitates. Exsrrr C. Larurop (J. Ind. Eng. 
Chem., 1917, 9, 527—528).—The apparatus is distinguished from 
the ordinary constant level device by having a capillary tube 
through the stopper of the inverted flask in addition to the dis- 
charge tube. The hydrostatic pressure required to pull air 
through the capillary when full of liquid is slightly greater than 
the height of the capillary rise, and consequently the level of the 
liquid in the funnel containing the precipitate may sink by this 
amount below the end of the capillary before air rushes through 
this into the flask and allows the liquid to discharge until the 
capillary end is once more covered. The flow is thus intermittent, 
and by selecting a suitable capillary and a discharge tube of 
correct length, each addition of solvent drains almost completely 
from the precipitate before a further quantity is automatically 
discharged -from the container. G. F. M 


Inorganic Chemistry. 


Conversion of Hypochlorite into Chlorate in Alkaline 
Solution. F. Forrsterand P. Doicn (Zeitsch. Elektrochem., 1917, 
23, 137—147).—The mechanism of the conversion of alkaline 
solutions of sodium hypoch'orite into sodium chlorate has been 


ii. 368 ABSTRACTS OF CHEMICAL PAPERS. 


studied. It is shown that at 50° the reaction is of the second 
order rather than the third, that is, it follows the equation 
2NaClO=NaClO,+ NaCl as its first stage. There is also an 
evolution of oxygen, which evidently occurs according to the equa- 
tion 2NaClO=O,+2NaCl. The transformation of chlorite into 
chlorate is shown to follow the bimolecular reaction NaClO+ 
NaClO,=NaClO,+ NaCl. Consequently, the formation of chlorate 
‘from hypochlorite occurs according to the equations: 
(1) 2NaClO=NaClO,+ NaCl, and (2) NaClO + NaClO,=NaClO, + 
NaCl. Of these reactions, the iatter occurs much more rapidly 
than the former. The following velocity constants have been 
obtained: X,, 50°=0°0019, 25°=0°00010; K,, 50°=0°050, 
25°=0°0035. The temperature-coefficient of A, is 3°15, whilst 
that of K, is 2°88. The possibility of the formation of chlorite 
or chlorous acid in the acid decomposition of hypochlorite solu- 
tions is discussed. Carlson and Gelhaar (A., 1908, ii, 731) have 
stated that in the electrolytic production of chiorates, appreciable 
quantities of chlorites are also formed. The authors have repeated 
this work, and are unable to find more than the merest trace of 
chlorite. The fact that the chloride used by Carlson and Gelhaar 
has been shown to contain bromide furnishes the reason for the 
presence of chlorites in their experiments. J. F. §S. 


The Action of Iodine on the Alkalis. J. Boucautr (Compt. 
rend., 1917, 164, 949—951. Compare Péchard, A., 1899, ii, 593; 
Zopf, A., 1887, 688, 997).—With sodium hydroxide, iodine prob- 
ably yields sodium hypoiodite, but this is so rapidly transformed 
into iodate that in a few minutes the reaction is almost complete. 
With sodium carbonate, the reactions are identical, but proceed 
much more slowly. With sodium hydrogen carbonate there is no 
apparent formation of iodate even after several days, but the 
presence of hypoiodite can be proved by the slow addition of 
sodium hyposulphite solution. W. G. 


Hydrogen Sulphide Generator. F. K. Berzzenpercer (J. 
Amer. Chem. Soc., 1917, 39, 1240—1241).—The apparatus 
described is a modification of the Ostwald generator. It consists 
of three large bottles, two of which are fitted with side tubulures 
at the bottom. The larger bottle (A) is the acid reservoir and is 
placed above the others; this is connected by its side-tube, through 
a valve which only permits downward flow, to the gas reservoir (B), 
and a second tube which also reaches to the bottom of B leads to a 
funnel placed in the neck of A. The gas reservoir is connected with 
the generator (C) by a third glass tube, and from C the gas is allowed 
to pass out through a valve similar to the one mentioned above. 
The main advantage of the apparatus is that the acid, when it is 
forced out of the generator and gas reservoir, does not pass back to 
the acid reservoir by the tube by which it enters; this allows the 
acid to be filtered through glass wool before it reaches the acid 


reservoir, and so prevents a large accumulation of sulphur. 
J. F. S. 
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Reaction of Sulphur Chloride with Metals. Catalytic 
Action of Ether. N. Domanicki (J. Russ. Phys. Chem. Soc., 1916, 
48, 1724—1727).—The investigations of Wéhler (Annalen, 1850, 
73, 575), Chevreul (Compt. rend., 1867, 64, 302), Baudrimont 
(Compt. rend., 1867, 64, 369), Smith and Oberholtzer (A., 1893, 
ii, 574), and Nicolardot (A., 1909, ii, 138) have shown that some 
metals do not react with sulphur chloride either in the cold or 
on heating, whilst others react only on heating, and in a few 
cases the reaction begins at the ordinary temperature; the pro- 
ducts of the reaction are sulphur and chlorides of the metals, 
with small proportions of sulphur compounds 

The author finds that the reaction may be brought about or 
greatly accelerated by the agency of dry ether, with which the 
metallic chlorides form complexes, and so enhance the thermal 
effect of the reaction. Under these conditions, magnesium, zinc, 
aluminium, tin, antimony, bismuth, molybdenum, iron, mercury, 
and gold are readily converted into their chlorides or etherates of 
the latter. On the other hand, the alkali metals, calcium, 
cadmium, thallium, lead, tungsten, chromium, manganese, cobalt, 
nickel, copper, silver, and platinum react either not at all or with 
extreme slowness. The metals which do react either (1) give 
chlorides which readily form etherates, as is the case with zinc, 
aluminium, tin, and bismuth, or (2) give chlorides which are 
readily fusible and volatile and approximate in their properties 
to the chloro-anhydrides; in correspondence with the latter, the 
higher chlorides are mostly formed, for instance, ZrCl,, FeCl, 
HgCl,. Univalent metals do nvt react, and bivalent metals 
(excepting mercury), if at all, react with far greater difficulty 
than ter- and quadri-valent metals. It 1s probable that other 
metals, giving volatile higher chlorides, such as_ titanium, 
germanium, vanadium, and the like, also react readily with 


sulphur chloride and ether. =. a 3 


The Formation of Diamonds. Orro Rurr (Zeitsch. anorg. 
Chem., 1917, 99, 73—104).—The attempt has been made to repeat 
systematically the experiments which are stated to have led to 
the formation of diamonds, and especially to determine whether 
true equilibrium was reached by introducing small diamonds and 
measuring any increase. The work being broken off, it has not 
been possible to repeat the promising experiments of Ludwig (A., 
1902, ii, 70, 451), consisting in the fusion of carbon in hydrogen 
under 1500 atmospheres pressure. 

The products are in no cases identified with certainty as 
diamonds, their size being too small. For detection, the residues 
are heated with hydrofluoric and nitric acids on the water-bath, 
then with concentrated sulphuric acid and a crystal of potassium 
nitrate at 250°, and finally in a stream of chlorine free from 
oxygen at 950—1000°. Carborundum is destroyed by this process, 
but diamond is not attacked. Diamonds are detected by their 
fluorescence in ultra-violet light or a-radiation. 

Small diamonds do not increase in weight when heated for 
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fourteen days in acetylene, coal gas, methane, or carbon monoxide 
at temperatures up to 790°. On the other hand, a carbon are in 
liquid air gives a minute residue of crystals fluorescing like 
diamonds. A carbon are through which a spray of water passes 
continuously gives a minute residue, the fluorescence of which is 
very faint. Organic vapours mixed with carbon monoxide yield 
amorphous carbon and graphite, and mixtures of molten organic 
solids with catalytic agents give entirely negative results. Minute 
fluorescent diamonds are obtained by Moissan’s method of quench- 
ing iron or its alloys with titanium, vanadium, tungsten, or 
molybdenum in water from 1600° or higher. At 2200° the iron 
on cooling is so full of graphite that there can be no internal 
pressure. An are between carbon and an alloy of iron, antimony, 
and manganese, melting at 850°, is without effect, as is the action 
of acetylene or coal gas on fusible alloys, or the quenching of 
fused silicates in a carbon crucible. 

Experiments have also been made in an electric furnace under 


pressures up to 3000 atmospheres, only graphite being formed. 
C. H. D. 


Carbon Suboxide. Orro Diets (Ber, 1917, 50, 753—755).— 
The author points out that the elaborate apparatus recently 
designed by Stock and Stoltzenberg (this vol., ii, 308) for obtain- 
ing larger yields of carbon suboxide offers so few advantages over 
his original method as to be scarcely worth while employing. 


J. C. W. 


The Ternary System, H,O-K,Si0,-SiO,.—Grorce W. Morey 
and C. N. Fenner (J. Amer. Chem. Soc., 1917, 39, 1173—1229).— 
The authors have studied the system H,O-K,SiO,—SiO, over the 
temperature range 200° to above 1000°. The work comprised a 
determination (1) of the composition and properties of the various 
stable solid phases which can co-exist with solution and vapour 
within the above-mentioned temperature range; (2) of the com- 
position of the solutions in equilibrium with the solid phases; 
(3) of the change in composition of these solutions with tempera- 
ture; and (4) of the approximate corresponding three-phase 
pressures. In addition to quartz and the compounds K,Si,O,; and 
KHSi,0O,;, the following new compounds occur as solid phases: 
potassium disilicate monohydrate, K,Si,O;,H,O; potassium meta- 
silicate, K,SiO,; potassium metasilicate hemihydrate, 

K,Si0,,0°5H,0 ; 
and potassium metasilicate monohydrate, K,Si0O,,H,O. The ex- 
perimental data are presented by means of tables and graphically 
by means of curves and photographs of solid models. Curves are 
given showing (1) the solubility relations in the binary systems 
H,O-K,SiO,; and H.,O-K,Si,O,;; (2) the isothermal polybaric 
saturation curves; (3) the variation of pressure with the ratio 
SiO,:K,O along the isotherms; (4) the isobaric poiythermal 
saturation curves; (5) the P.7 curves of the various univariant 
systems; and (6) the boundary curves of the different solid phases 
in the ternary system. In addition, photographs are given of the 
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solid models showing the variation in the composition of the 
saturated solutions with temperature, and under the correspond- 
ing three-phase pressure, and also the variation of the composition 
of the saturated solutions with pressure at the corresponding 
three-phase temperatures. A short discussion is entered into in 
connexion with some of the theoretical relations governing the 
equilibrium in binary and ternary systems containing a volatile 
component, and also of the proper application of the term 
“ solubility.” J. F. 8. 


The Course of the Reaction between Silver and Sulphides 
(Hepar Test). Friepricu L. Haun (Zeitsch. anorg. Chem., 1917, 
99, 118—122).—The blackening of metallic silver by hydrogen 
sulphide or soluble sulphides, used as a qualitative test for sulphur, 
is sometimes represented as taking place in the absence of air, with 
liberation of hydrogen, and sometimes as a reaction with oxygen, 
the former hypothesis being adopted in most recent text-books. 

When precautions are taken to exclude air, silver may be boiled 
for hours with sodium sulphide solution without evolution of 
hydrogen, the metal being unchanged, blackening taking place 
immediately air is admitted. Hydrogen sulphide may also be 
passed through watér in which silver is placed without any blacken- 
ing. The presence of oxygen or hydrogen peroxide causes 
immediate blackening. C. H. D. 


Properties of Barium Sulphate. Z. Karaoctanow (Zevt. 
anal, Chem., 1917, 56, 225—246).—See this vol., ii, 387. 


Contamination of Precipitates in Gravimetric Analysis. 
Solid Solution and Adsorption versus Higher Order Com- 
pounds. Gerorce McPuait Smita (J. Amer. Chem. Soc., 1917, 39, 
1152—1173).—A number of experiments have been carried out 
on the nature of the material carried down with the precipitate 
when sulphuric acid or sulphates are treated with barium chloride 
in the presence of ferric iron. In all cases it is shown that con- 
siderable quantities of iron are included in the precipitate; of the 
various hypotheses which have been put forward to account for 
such inclusions, the author, from the results of the experiments, 
favours the view that an insoluble complex ferric barium sulphate 
is formed, so that there is neither adsorpticn of ferric compounds 
nor the formation of solid solutions, but rather the formation of 
barium ferric sulphate, Ba[{Fe(SO,).],..H,O, which is insoluble 
and admixed with the barium sulphate. Although disulphato- 
ferric acid and its alkali salts are known, attempts, which are 
described in the paper, to prepare the alkaline earth salts of this 
acid failed. J. F. S. 


Example of a Reversible Reaction and Complex Salt 
Formation. K. Exss (Zeitsch. Elektrochem., 1917, 23, 147—148). 
—A series of experiments is described to show that the reaction 
Cul, — CuI+TI is really a reversible reaction. The reaction can 
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be made to proceed entirely from left to right by removal of the 
iodine with thiosulphate, that is, the change Cu’°’—>Cu’ is com- 
plete. If the cupric ions are removed, it is obvious that the 
reaction must proceed from right to left; this may be achieved 
by adding to the mixture of cuprous iodide and iodine a salt which 
forms complexes with the cupric ion. Ammonium oxalate serves 
this purpose, and if ammonium oxalate is added to the mixture of 
cuprous iodide and iodine, an intensely blue soluticn of cupric 
ammonium oxalate is formed. J. F. 8. 


Influence of the Velocity of Cooling on the Temperature 
of Transformation and Structure of Carbon Steels. A. 
PorTEvIN and Garvin (Compt. rend., 1917, 164, 885—888).— 
For a given steel and a given initial temperature of tempering, 
the lowering of the transformation point is not parallel to the 
increase in the velocity of cooling. The transformation, well 
marked at high temperatures on the curve, disappears suddenly 
at low temperatures, and then can only be observed by comparison 
with a metal having no transformation point. There are thus 
critical values for the velocity of cooling which mark the change 
in the position and the form of the transformation. With trans- 
formation at high temperatures troostite is obtained, and at low 
temperatures martensite. In steels other than the eutectic, the 
troostite is always accompanied by some proeutectic constituent. 
When troostite and martensite exist simultaneously, the curve 
shows an irregularity both at high and low temperatures. A rise 
in the initial temperature for given conditions of tempering tends 
to displace the transformation at low temperatures. The critical 
value of the velocity of cooling for a given initial temperature 
depends on the composition of the steel. It does not always vary 
in the same sense as the carbon content, and appears to have a 
minimum at the eutectic content. - W. G. 


Anomaly of Cementite in Carbon Steels, Annealed, 
Tempered, and Half-tempered. P. Cuevenarp (Compt. rend., 
1917, 164, 1005—1008).—The magnetic transformation of the 
cementite in carbon steels (compare Wologdine, A., 1909, ii, 374) 
is accompanied by a change in direction of the dilatation curve. 
Measurements have been made on nine steels, and the differential 
curves obtained show an irregularity of negative expansion com- 
parable with the negative anomaly of the ferronickels of the group 
Fe,Ni. For all the steels, the transformation point was at 210°. 
which coincides with the temperature of sudden fall of magnetisa- 
tion of cementite obtained by Honda and Tagaki (compare A., 
1916, ii, 105). A study of this irregularity of the cementite can 
be used to determine the state of the carbon in steels after treat- 
ment, and the method has been applied to a steel containing 0°83% 
carbon tempered at 800° in cold water. W. G. 


Iron and Boron. N. Tscuiscuevsky and A. Herpr (Rev. Soc. 
russe Met., 1915, 1, 533—546; from J. Soc. Chem. Ind., 1917, 36, 
650).—Iron-boron alloys containing up to 11°54% of the latter 
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were prepared from pure Swedish iron and ferroboron, and their 
cooling curves determined. For micrographic determinations, the 
specimens were cooled slowly and etched with a solution of sodium 
picrate. The eutectic alloys presented the appearance of pearlite 
(boron—pearlite) to a greater degree than the corresponding carbon 
steels. With 0°08% boron, continuous masses of ferrite were 
exhibited surrounded by thin lines of pearlite; the latter gradually 
widened and extended as the boron content increased until the 
eutectic composition and the maximum of pearlite were reached 
with 3°1% of boron. With 3°5% of boron, the formation of pris- 
matic boride crystals (boron—cementite) commenced; these in- 
creased with the boron content, and finally agglomerated into 
masses separated by veins of eutectic. Polished sections of alloys 
containing more than 8% of boron were prepared only with 
difficulty, owing to general brittleness and lack of cohesion. The 
8°85% alloy consisted of a mass of long, prismatic crystals of the 
composition Fe,B. The results of the chemical, thermal, and 
micrographic analyses are shown in a diagram. H. W. 


Explosive Property of Uranyl Nitrate. II. Arno Mi.ier 
(Chem, Zeit., 1917, 41, 439. Compare A., 1916, ii, 143).—In order 
to elucidate the apparently arbitrary conditions under which 
explosive specimens of uranyl nitrate may be formed, ethereal 
solutions containing free nitric acid or nitric oxide, or without 
added agent, have been allowed to crystallise while under the 
influence of the Réntgen rays, but no effect on the crystals could 
be observed. The conclusion is therefore drawn that it is not the 
accidental presence of radium which imparts the explosive property 
to uranyl nitrate. J. C. W. 


Preparation of Black Oxide of Uranium (UO,). CHarezs 
L. Parsons (J. Ind. Eng. Chem., 1917, 9, 466—467).—Black 
uranium oxide was prepared on a technical scale by fusing 35 
parts of sodium chloride, 20 parts of sodium uranate, and 1 part 
of powdered charcoal in a cast steel pot. Reaction occurs at a 
red heat, and is allowed to continue until the escape of gas ceases. 
The cooled mass was lixiviated with water, and the heavy uranium 
oxide settled on the bottom of the tank and was washed by 
decantation. It may be freed from iron and aluminium com- 
pounds if necessary by treatment with 5% hydrochloric acid, and 
in commercial practice a purity equivalent to 97% U,O, is easily 
obtained. Vanadium, if present, is recovered as a by-product, 
going into solution as sodium vanadate, and being precipitated 
therefrom by ferrous sulphate. In general, no attempt was made 
to separate all the iron, since its presence was not deleterious in 
the production of ferro-uranium. G. F. M. 


The Preparation in a Pure State of Highly Reactive 
Metals and Metalloids. Emr. Popzus (Zeitsch. anorg. Chem., 
1917, 99, 123—131)—For the preparation of titanium and 
zirconium, a steel bomb is used, closed by a strong screw and 


ii. 374 ABSTRACTS OF CHEMICAL PAPERS. 


sealed with molten lead. The reduction mixture, consisting of 
sodium and titanium chloride or potassium zirconifluoride, is 
introduced in an atmosphere of hydrogen or carbon monoxide, 
several clean iron balls being added. The bomb being closed, the 
whole is revolved for twenty to forty hours at about 200° to bring 
about an intimate mixture. Heating strongly for a few minutes 
starts the reaction. When a large excess of sodium is used, vapour 
may escape through the lead seal. The bomb is cooled from the 
top downwards, so that the lead may be solid before the pressure 
falls. The element is obtained in a minutely crystalline, highly 
reactive form, titanium being 99°7% and zirconium 99°3%. The 
method fails to give pure boron. 

Apparatus is described for the preparation and purification of 
boron trichloride. Reduction with sodium, even in a vessel of 
pure boron nitride electrically heated by a resistance spiral of 
boron and boron carbide, yields only a black powder which will 
not weld to a compact mass. Iron is found to give the best 
results. Wire, prepared by drawing down Kahlbaum’s pure 
iron, is wound on a frame made of boron nitride, and heated by 
means of a resistance tube of boron and boren carbide enclosed in 
a large glass vessel with mercury seals. The leading-in wires are 
of tungsten. After filling with hydrogen, the furnace is heated 
to redness to remove traces of oxygen. Hydrogen is then expelled 
by filling with boron trichloride. Most of the reduction takes 
place at about 800°, and the temperature is then raised gradually 
to 1700°. A porous mass of pure boron is thus obtained, which 
becomes denser on prolonged heating in boron trichloride. Com- 
pact boron thus prepared has an appreciable conductivity and is 
very infusible, an are struck between boron poles showing no trace 
of fusion unless iron is present. The wires mzy be heated electric- 
ally to bright whiteness without injury. C. H. D. 


The Zirconyl Sulphates. Ep. Cnavvener (Compt. rend., 
1917, 164, 946—949. Compare this vol., ii, 322)—The author 
gives graphic formule showing the six zirconium sulphates as 
derivatives of the zirconyl radicle, which he considers them to be. 
The various hydrates of these sulphates are tabulated. W. G. 


Double Salts of Bismuth Trichloride and Chlorides of 
Bivalent Metals. R. F. Werntanp, A. ALBer, and J. Scnweicrer 
(Arch. Pharm., 1916, 254, 521—536).—Bismuth chloride, pre- 
pared from the hydrated nitrate, is dissolved in the smallest 
possible quantity of concentrated hydrochioric acid, and the solu- 
tion is treated with the carbonate or hydroxide, or in a few cases 
the chloride of the bivalent metal. The latter was added in some 
cases so long as it dissolved, in other cases in amounts less than 
this. In no case did the solution of bismuth chloride (1 mol.) 
dissolve more than 1 mol. of the bivalent chloride. The solutions 
were then concentrated over sulphuric acid until the double salts 
crystallised. The double salts obtained are colourless (except when 
a coloured cation has been added), hygroscopic, and are decom- 
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posed by water, bismuth oxychloride being precipitated. Three 
series of salts have been obtained: (1) BiCi,;,M’Cl,, obtained when 
the solution of bismuth chloride has dissolved the maximal amount 
of carbonate or hydroxide. Such salts are: M/”=Mg, stout, 
rectangular plates with 8H,O; M”=Ca, plates with 7H,0O; 
M”=Sr, rectangular, four-sided plates with 8H,O; M”=Ba, 
rhombic plates with 4H,O0; M”=Co, pale red prisms with 6H,O; 
and M’=Ni, green needles with 6H,O. These salts correspond 
with the series BiCl,,2M’Cl, where M’ is an alkali metal, and are 
regarded as derivatives of pentachlorobismuthic acid, H,{BiCl,]. 
(2) 2BiCl,,M’Cl,, obtained generally from solutions in which the 
molecular ratio of bismuth chloride to bivalent chloride is 10:4 
or 10:2. Such salts are: M”=Ca, colourless needles with 7H,O; 
M’=Sr, stout needles with 7H,O; and M”=Ba, slender needles 
with 5H,O. They correspond with the series BiCl,,M’Cl 
(M/=alkali metal), and are regarded as derivatives of tetrachloro- 
bismuthie acid, H[BiCl,]. (3) 4BiCl,,M’Cl,, obtained generally 
when the molecular ratio of bismuth chloride to bivalent chloride 
is 10:1. Such salts are: M”=Mg, six-sided leaflets with 16H,O; 
M’”=Sr, six-sided leaflets with 12H,O; M”=Mn, flesh-coloured, 
six-sided plates with 12H,O; M’=Fe, faintly yellowish-red plates 
with 12H,O (the colour is probably modified by the presence of a 
little ferric salt); M”=Co, red, six-sided plates with 12H,O; and 
M’=Ni, pale green, six-sided plates with 12H,O. These salts 
correspond with the series 2BiCl,,M’Cl (M/=alkali metal), and 
are regarded as derivatives of heptachlorodikismuthic acid, 


H{[Bi,Cl,]. 
The distribution of the water in the double salts is discussed 
from the point of view of the co-ordination theory. C. 8. 


Colloidal Metals of the Platinum Group. IV. Colloidal 
Iridium. C. Paat (Ber., 1917, 50, 722—737. Compare A., 
1904, ii, 180).—Directions are given for the preparation of iridium 
hydrosols which may be safely dried, by reduction of alkaline 
iridium solutions with hydrogen, hydrazine hydrate, sodium 
formate, or formaldehyde, in the presence of sodium protalbate or 
lysalbate as protective colloid. 

Technical iridium chloride, which is the available starting 
material, is a mixture of the tetrachloride with some trichloride. 
It is slightly hydrolysed by water, and clear solutions are only 
obtained by the addition of hydrochloric acid. When the solu- 
tion is added to solutions of the protective colloid, olive-green or 
rust-brown precipitates of the protalbate or lysalbate are pro- 
duced, the colour being dependent, apparently, on the amount of 
free hydrochloric acid. These precipitates dissolve in sodium 
carbonate or hydroxide to form the blood-red hydrosols of iridium 
trihydroxide. With an excess of sodium hydroxide, the sol suffers 
oxidation on exposure to the air, giving the blue hydrosol of 
iridium tetrahydroxide. The iridium hydrosols obtained from 
these by reduction are of different degrees of sensitiveness towards 
electrolytes. With sodium formate or formaldehyde, the un- 
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dialysed hydroxide sols may be safely used, but dialysis must 
precede any application of hydrazine as the reducing agent or any 
attempt to prepare concentrated iridium sols. If the sol with 
sodium lysalbate as the protective colloid is acidified, some of the 
lysalbic acid is left in solution and the gel therefore enriched in 
iridium. By redissolving this in sodium hydroxide and repeating 
the process a few times, a sol may be obtained which, on drying, 
contains as much as 73% of iridium. 

The solutions employed contain 1% of iridium as chloride and 
1% of the protective salts. During the final dialysis, a small 
quantity of alkali is lost, owing to the hydrolysis of the protective 
salts, so it is advisable to replenish this before evaporating the 
sol. 

[With Ferp. Brenter and Hermann Sreyer.|—The reduction 
with sodium formate in the presence of sodium protalbate and 
lysalbate is described. The dry preparations formed black, 
glistening, friable lamelle, which redissolved almost completely 
after a year or so, and contained from 30—42% of iridium. 

[With Herm. Sreyer.}—Reductions with formaldehyde, hydr- 
azine hydrate, and gaseous hydrogen are described. J.C. W. 


Mineralogical Chemistry. 


Palzophysiology : the Organic Origin of some Minerals 
Occurring in Sedimentary Rocks. J. V. Samomov (Min. 
Mag., 1917, 18, 87--98).—In connexion with the exploration of 
the phosphate deposits of Russia, the occurrence of barytes has 
been noted over a wide area in the governments of Kostroma, 
Kazan, and Simbirsk, whilst still farther to the north-east similar 
deposits of barytes have been met with in the basin of the Pechora 
River. The mineral occurs as nodules in the clays and marls of 
the Upper Jurassic, and is confined to the Oxfordian-Sequanian 
horizon, though in some of the districts it extends up into the 
Kimeridgian. Nodules of barytes have been dredged from the sea- 
floor off the coast of Ceylon, and granules of barium sulphate have 
been detected in the bodies of certain marine organisms, namely, 
the Xenophyophora. If, therefore, during the Upper Jurassic 
period such organisms, capable of extracting barium salts from sea- 
water, were more abundant, they would account for the accumula- 
tion of barium in these strata, where the barytes occurs as a 
primary mineral. 

Similarly, the mineral celestite has been found over a very 
wide area in Turkestan in beds of Upper Cretaceous age. The 
presence of strontium sulphate has been detected in the skeletons 
of the Acantharia, a group of the Radiolaria. It is conceivable 
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that similar organisms were relatively more abundant during the 
Cretaceous period, and that their remains gave rise to the deposits 
of celestite. 

Although the iron compound hemoglobin plays an important 
function in the blood of present-day animals, yet cases are known 
amongst the Crustacea and Mollusca in which the copper compound 
hemocyanin performs the same function; and vanadium has been 
detected in the blood of the Ascidia. During former periods of 
the earth’s history these, and perhaps some other, metals may 
have predominated in the blood of animals then living. In this 
connexion, the persistent occurrence in the Permian strata of 
copper minerals and ores associated with abundant animal remains 
is significant. In the same way there may have been at different 
periods variations in the chemical composition of the ash of plants. 

The recurring presence of minerals of primary origin in certain 
sedimentary strata therefore suggests that there may have been 
varying physiological processes during past periods, and for this 
new branch of paleontology the name paleophysiology is suggested. 


4s 


Cyanotrichite and Dioptase from Traversella. Luvici 
Cotompa (Atti R. Accad. Lincei, 1917, [v], 26, i, 487—491).— 
Small stalactites and thin incrustations coating some of the rock 
in a gallery of one of the Traversella mines were found to consist 
of either very thin plates aggregated so as to form a radiating 
structure about the axis of the stalactites or minute acicular 
crystals which tend towards a lamellar habit when their dimensions 
increase. Both the plates and needles are colourless under the 
microscope, but thicker aggregates exhibit a greenish-blue colour 
with no trace of pleochroism. They contain a little calcium, appar- 
ently as contamination in the form of gypsum, and if an allowance 
is made for this, the percentage composition is as follows: 


CuO. Al,0, SO,  H,O (by diff.) 
53-05 $72 1211 26-12 


The mineral is hence a variety of cyanotrichite, differing from 
other minerals known as cyanotrichite and woodwardite in its 
high content of water and its poorness in aluminium. 

The stalactites also contain isolated individual masses or 
dendritic forms of an emerald-green mineral, which forms 


moderately hard, prismatic crystals, and appears to be dioptase. 
=. &. F. 


Tapiolite from Western Australia. lpwarp 8. Simpson 
(Min. Mag., 1917, 18, 107—121).—Crystals of tapiolite (FeTa,O,) 
are described from Tabba-Tabba Creek and from Greens Well, in 
the Pilbara goldfield. They are tetragonal (a:c=1:0°6539), and 
by twinning simulate monoclinic symmetry. The density of 
different crystals ranges from 7°36 to 7°907; the latter value, being 
the highest recorded, is assumed to represent the density of pure 
iron tantalate (the value for the corresponding columbate, mossite, 
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being set at 5°20). Analysis of a crystal (D 7°45) from Tabba- 
Tabba Creek gave: 


Ta,0,. Cb,O;- TiO,. SnO,. Fe,O,. FeO. MnO. CaO. MgO. H,O. Total. 
82-55 1:37 O18 0-34 0-83 10-69 1-49 1-96 0-10 0-31 99-82 


L. J. S. 


Magnesian Tourmaline from Renfrew, Ontario. E. L. 
Bruce (Min. Mag., 1917, 18, 133—135).—Reddish-brown crystals 
and grains occur in limestone and in granite-gneiss near the con- 
tact of the two rocks in a limestone quarry near the town of 
Renfrew. The mineral encloses much graphite and calcite; 
analysis of carefully selected material, D 3°07, gave: 

Total 

less 
SiO,. B,O,. Al,O,. Fe,0,. FeO. TiO,. CaO. MgO. K,O. Na,O. F. H,O. OforF. 
35-29 10-56 28°93 2-35 0-70 0-025 5-49 14-53 0-22 1-72 0-840-70 101-00 


These results agree with the formula H,.(BOH).Si,O,, of Pen- 
field and Foote (A., 1899, ii, 304). L. J. 8. 


Composition of Pyroxenes. C. Doerrer (Centr. Min., 1917, 
185—191).—A criticism of the recent papers by Boeke (A., 1911, 
ii, 283), Zambonini (A., 1915, ii, 570), and Tschermak (A., 1916, 
ii, 145). Little definite evidence can be adduced either for or 
against the various hypothetical components assumed by these 
authors. Further experimental work is needed in the direction of 
the preparation of possible components and their miscibility. 


L. J. 8. 


Analytical Chemistry. 


Simple Device for Evaporating Solutions to a Definite 
Volume. G. P. Praisance and N. C. Pervier (J. Amer. Chem. 
Soc., 1917, 39, 1238—1241)—A device is described by which a 
number of solutions may be evaporated to any required volume 
without any attention. The apparatus works on the principle of 
a balance; a plate of metal perforated with nine holes of slightly 
larger diameter than a beaker is hung from a pair of metal rods. 
The rods work on knife edges supported by a metal stand, and are 
balanced at the far end by weights. The beakers, of the same 
size, are filled with the same volume of liquid and rest on a hot- 
plate or water-bath ; suitable weights are placed on the other arm. 
When sufficient of the liquid has evaporated, the beakers are 
raised from the hot-plate by the weights and brought against a 
large glass slab, which serves the double purpose of covering the 
beakers and preventing them being raised too much. J. F. 8. 
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Apparatus for the Reduction of Volume of Gases to 
Standard Temperature and Pressure. A. V. ©. FEnsy 
(Chem. News, 1917, 116, 5—8).—A mechanical device designed to 
facilitate the reduction of the volumes of gases, measured at known 
temperatures and pressures, to normal temperature and pressure. 
Three different forms of the instrument are described, one of these 


being of the ordinary slide-rule pattern and one a circular form. 
H. M. D. 


Improved Compensator for Gas Analysis. E. T. Greae 
(J. Ind. Eng. Chem., 1917, 9, 528).—An improved compensator 
is described for use in conjunction with the Hempel apparatus to 
adjust the pressure of the gas in the burette before taking a 
reading. It depends on the making of a mercury platinum con- 
tact in a U-shaped manometer connected with the burette on the 
one hand and a compensator bulb on the other. The contact forms 
part of a circuit in which are included a small dry cell, a switch, 
and a miniature lamp, and the volume of the gas in the burette 
is adjusted by means of a mercury levelling bottle until the lamp 
glows. It is claimed that this arrangement gives more accurate 
results in less time and with less strain on the eyes of the operator 
than the usual optical method of adjusting the mercury to a mark. 

G. F. M. 


Titration of Chlorides by Mohr’s Method, and its Appli- 
cation to the Examination of Potable Water. I. M. Ko.trnorr 


(Pharm. Weekblad, 1917, 54, 612—618).—The best proportion of 
chromate in the titration of chlorides is 0°7—1 c.c. per 100 c.c. of 
liquid. The end-point is more readily observed in artificial light 
than in daylight. The presence of free acid, phosphates, and 
ferrous and ferric salts interferes with the sensitiveness of the 
reaction, but borax has no effect. A. J. W. 


Volumetric Estimation of Sulphur in Pyrites. Harcourt 
Puitires (Chem. News, 1917, 115, 312).—A description of a 
rapid method for the estimation of sulphur in pyrites, based on 
the use of a standard solution of barium chloride, of which 1 c.c. 
is equivalent to 0°01 gram of sulphur. A deficient quantity of 
barium chloride solution is added to the oxidised pyrites solution 
which has been freed from nitric acid and has been adjusted to a 
definite bulk; the titration is completed by making further addi- 
tions of 0°5 c.c., boiling the liquid, and filtering off 5 c.c. after 
each addition, the end-point being reached when this hot filtrate 
fails to give a turbidity in three minutes after the addition of two 
more drops of the barium chloride solution. 

The barium chloride solution is standardised under similar con- 
ditions against a solution of sulphuric acid made to contain the 
equivalent of 0°01 gram of sulphur per c.c. D. F. T. 


Detection and Estimation of Sulphur in Petroleum. 
C. K. Francis and C. W. Crawrorp (J. Ind. Eng. Chem., 1917, 
9, 479—481).—E. Fischer’s methylene-blue test provides the most 
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delicate method for the detection of sulphur in petroleum. The 
sulphur is converted into sodium sulphide by treating the oil with 
sodium in the usual way, and in the filtered solution, slightly 
acidified with hydrochloric acid, a crystal of »aminodimethyl- 
aniline sulphate is dissolved. A few drops of ferric chloride solu- 
tion are then added, and the formation of a blue coloration 
indicates the presence of sulphur. No sulphur as_ hydrogen 
sulphide or carbon disulphide was found in the Cushing oil 
(Bartlesville sand), but alkyl sulphides and thiophens were 
present. Hydrogen sulphide was formed when the oil was heated 
above 225°. For the quantitative estimation of sulphur, the 
Eschka method was not applicable, but by fusion with sodium 
peroxide and potassium chlorate in a bomb and estimation as 
sulphate, accurate results were obtained. A modified Dammer 
combustion method (Zeitsch. angew. Chem., 1911, 22, 400), using 
catalytic oxidation with platinum spirals and absorption of the 
oxides of sulphur in hydrogen peroxide, also gave concordant 
results, but required greater care and vigilance than the peroxide 
method. G. F. M. 


The Use of Potassium Persulphate in the Estimation of 
Total Nitrogen in Urine. Leonarp C. Scorr and Roun G. 
Myers (J. Amer. Chem. Soc., 1917, 39, 1044—1051. Compare 
Huguet, A., 1910, ii, 155)—A comparison of the macro- and 
micro-cherrical methods of estimating total nitrogen in urine, 
replacing potassium sulphate by the persulphate, free from 
nitrogen. In the macrochemical method, 5 c.c. of the urine, 10 c.c. 
of sulphuric acid, and 10 c.c. of a 2°5% solution of copper sulphate 
are boiled until the liquid is yellow. The flask is allowed to cool 
and 1°5—2°0 grams of potassium sulphate added, and the liquid 
reheated until the action begins. The flask is removed from the 
flame and rotated until the solution is colourless, being finally 
reheated until all sulphur trioxide is driven off. The estima- 
tion of nitrogen is then made as in the ordinary Kjeldahl process. 
In the microchemical method, the procedure recommended by 
Folin and Farmer (compare A., 1912, ii, 702) is followed, using 
the persulphate instead of the sulphate, and finally driving off all 
the sulphur trioxide as above. Both these methods are rapid and 
yield results which agree with those obtained by the Arnold- 
Gunning method taken as a standard. In the micro-method, all 
traces of calcium and magnesium must be eliminated from the 
water used for the dilutions. W. G. 


Estimation of Ammonia in the Soil and in Liquid 
Manure. W. J. Baracioita and O. Scuuppui (Landw. Versuchs- 
Stat., 1917, 90, 123—137).—The ammonia present in the soil may 
be estimated as follows: 50—100 grams of the soil are mixed with 
5—7 grams of magnesium oxide, and at once introduced into a 
Claisen (twonecked) fractionating flask holding about three- 
quarters of a litre, together with about 100 c.c. of water. The 
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flask is connected with a bulbed tube passing tightly through the 
stopper of a pump flask which contains 10—20 c.c. of V /5-sulphuric 
acid, and is surrounded by ice-water. The side-tube of the pump 
flask is connected with that of a second, which serves as a safety 
flask, and is joined to a water-pump and also carries a manometer. 
A tube drawn out at the bottom to a capillary and connected 
above with a sulphuric acid washing bottle passes almost to the 
bottom of the distillation flask. 

The pressure is lowered to about 15 mm. and the water-bath 
in which the distillation flask is immersed heated to about 35°. 
The distillation is continued until the residue is dry, this requir- 
ing about two hours. A slow current of ammonia-free air is then 
passed for a time through the flask. The contents of the receiver 
are finally washed out into an Erlenmeyer flask, boiled to expel 
carbon dioxide, and when cold titrated with WV /10-sodium hydr- 
oxide in presence of Congo-red ; the titration is carried on until the 
colour matches that given by a mixture of the same volume of 
NV /5-sulphuric acid as is used in the test with an equivalent volume 
of V/10-sodium hydroxide. 

Under the above conditions, not only ammonia, but also volatile 
amines and other bases, pass over, and the ammonia may be 
separated in the following manner. Either a fresh distillate, 
obtained as above, or an aliquot part of the original distillate 
before addition of Congo-red, is treated in a beaker with 1 c.c. 
of concentrated hydrochloric acic and 10 grams of sodium acetate 
and 12 grams of sodium phosphate dissolved in the liquid; the 
sparingly soluble phosphate may with advantage be dissolved 
separately in a little hot water and the cooled solution added to 
the liquid. After further addition of 15 c.c. of 10% magnesium 
chloride solution, a little phenolphthalein, and a pinch of quartz 
sand, the whole is vigorously stirred mechanically by means of a 
water-turbine. Sodium hydroride solution is slowly added from 
a dropping funnel until a persistent, faint pink coloration is 
reached. After about fifteen minutes, the amorphous, gelatinous 
precipitate assumes a crystalline form, the pink colour disappar- 
ing. A further addition of sodium hydroxide solution is made 
until the liquid again remains pink, and the liquid then kept 
stirred for fifteen minutes longer. If too much sodium hydroxide 
is accidentally added and danger of decomposition of the mag- 
nesium ammonium phosphate into trimagnesium phosphate and 
ammonia thus incurred, hydrochloric acid should be added and 
then the alkali until the proper end-point is reached. The stirring 
should last altogether about half an hour. The solution is allowed 
to settle for a short time and then filtered through a Neubauer 
platinum crucible or a porcelain Gooch crucible, the heavier quartz 
sand being left in the beaker and subsequently washed, together 
with the precipitate on the filter, with a total of about 25 c.c. of 
3%, sodium acetate solution. The precipitate adhering to the sand 
and also that on the filter is dissolved in dilute hydrochloric acid. 
the solution being afterwards distilled with excess of sodium hydr 
oxide solution and the ammonia collected in standard sulphuric 
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acid and estimated by titration with sodium hydroxide in presence 
of Congo-red. 

The ammonia which passes over when soil is distilled with 
magnesium oxide seems to be that actually existing as ammonium 
salts in the soil, since after some time it disappears, having under- 
gone complete conversion into nitrate. 

The above method is applicable also to liquid manure, 50 cc. 
of the latter and 10 grams of magnesium oxide being taken, and 
the distillate made up to a definite volume and aliquot portions 
used for the direct titration of the volatile basic nitrogen and for 
the precipitation of the ammonia as magnesium ammonium 
phosphate. 

Both in soil and in liquid manure, direct titration of the dis- 
tillate obtained as above and that from the magnesium ammonium 
phosphate gives virtually identical values, so that amines and 
volatile bases other than ammonia pass over only in negligible 
quantity. 


A Precipitant for Nitrous Acid. Frizepricn L. Haun (Ber., 
1917, 50, 705—708).—2 :4-Diamino-6-hydroxypyrimidine (Traube, 
A., 1900, i, 416) is an excellent precipitant for nitrites, giving a 
precipitate with as little as 0°05 mg. NO,’ per c.c., and a colora- 
tion with as little as 0°015 mg. The precipitate cannot be used 
for quantitative estimations of nitrites, but the process is par- 
ticularly useful for detecting nitrates in nitrites. The sparingly 
soluble sulphate is the best salt to employ, a3 the excess of reagent 
largely crystallises out in the cold, and nitrates can then be 
estimated undisturbed in the filtrate by means of “nitron” or 
detected with the usual sensitiveness by means of diphenylamine 
or ferrous sulphate. J.C. W. 


Application of the Gutzeit Test to Works Estimation of 
Arsenic. ©. Howuins (J. Soc. Chem. Ind., 1917, 36, 576—577).— 
An apparatus is described and figured which has proved useful in 
examining the quality of dearsenicated vitriols, and is also applic- 
able to the estimation of arsenic in phosphates, phosphoric acid, 
and other substances containing only small quantities of arsenic. 
It consists of a wide-mouthed bottle of about 100 c.c. capacity 
fitted with a two-holed rubber bung. One hole supports a short 
tube bent at right angles and closed by a cap; the other supports 
a tube of 4—5 mm. internal diameter on which three bulbs are 
blown, the first two of which contain a little lead acetate solution 
(10—20%), whilst the third is tightly packed with glass wool 
wetted with the same solution; the third bulb is connected to a 
tube inclined at an angle of 45°, which contains the mercuric 
chloride paper (10 cm. long). The latter is best prepared by soak- 
ing Michallet drawing paper in water until limp, and then keeping 
it moving in mercuric chloride solution (1%) for half an hour. 
The sheets are drained and dried separately in the steam-oven. 
They can then be preserved for two or three months in the dark in 
a test-tube fitted with a rubber bung. 

A series of standard stains is prepared with known amounts 
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of arsenic. These are trustworthy for about three months if pre- 
served with phosphoric oxide in sealed tubes and exposed to light 
as little as possible. The sensitiveness of a new batch of papers 
must, however, always be tested by preparing two or three 
standards from it. 

In performing the test, 40 c.c. of water are placed in the flask, 
a measured volume of the vitriol (0°5—2°0 c.c.), and sufficient 
arsenic-free sulphuric acid to make up the total acid to 
2 e.c. (D 1°84) are added. Three drops of arsenic-free stannous 
chloride solution are introduced, the paper slip is placed in the 
tube, and 3—4 grams of arsenic-free zinc are added. After half 
an hour the stains are compared with the standards. 

The most accurate results with 1% mercuric chloride paper are 
given by stains of between 7 and 20 micromilligrams. With stains 
of 35 or less, there is no loss of arsenic hydride. Under certain - 
conditions of dilution, appreciable quantities of hydrogen sulphide 
are evolved, but the test is trustworthy if the glass wool is not 
blackened. The time occupied by a single estimation is less than 
thirty-five minutes. 

A stain which is otherwise invisible may be developed by touch- 
ing the paper with a drop of concentrated hydrochloric acid. A 
stain which is just visible on development represents about 0°05 
micromilligram of arsenious oxide. 

The sensitiveness of the test paper is diminished by using con- 
centrated solutions of mercuric chloride, but does not increase on 
dilution beyond 0°5%. Paper prepared with 1% solution is nearly 
three times as sensitive as that prepared with a saturated ~— 

H. W. 


The Estimation of Boric Acid in Special Glasses. Pau 
Nicotarpot and JEAN Bouvet (Bull. Soc. chim., 1917, [iv], 21, 
97—101).—Slight modifications are introduced into the method of 
Hénig and Spitz (compare A., 1917, ii, 159). It is necessary to 
exclude all carbon dioxide from the solutions prior to titration in 
the presence of glycerol or mannitol with phenolphthalein as 
indicator, and all ammonium salts must be driven off. Magnesium 
and aluminium, in amounts greater than those which exist in 
special glasses, do not interfere with the estimation or retain any 
boric acid. 

Provided that the material is first thoroughly fused with alkalis, 
the method of estimating boron, by distillation as methyl borate, 
is satisfactory. W. G. 


Experiences with Mandel and Neuberg’s Catalytic 
Method for Elementary Analysis. Tx. Mert and K. Lirr 
(Zeitsch. Nahr. Genussm., 1917, 38, 384—388).—The authors 
describe the application of Mandel and Neuberg’s method (oxida- 
tion with 15% hydrogen peroxide in the presence of a small 
quantity of iron. A., 1915, ii, 788) to the estimation of sulphur 
in “saccharin” and bromine in the bromine derivatives of higher 
fatty acids, and find it most satisfactory. The method also serves 
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well as a preliminary test for ‘“‘saccharin’’ on the ether-light 
petroleum extract obtained in a systematic analysis. Within a 
few minutes it is. possible to obtain from less than a milligram of 
the substance distinct evidence of the oxidation products, sulpharic 
acid, ammonia, and benzoic acid. J.C. W. 


The Analysis of Coal, and a New Scheme for the 
Examination of Coal. H. Groppet (Chem. Zeit., 1917, 41, 
413—414, 431—434)—The author discusses the methods which 
have been used and are now in common practice for estimating 
moisture, yield of coke or volatile products, and ash in coal, and 
directs attention to their respective merits and failings. 

A new procedure is recommended, in which the moisture, coke, 
and ash are estimated with the same weight of coal in the same 
apparatus, a bent, hard glass tube (‘‘duck’-shaped). For the 
estimation of moisture, the tube is connected to weighed calcium 
chloride tubes, the bend is immersed in a bath at 105°, and dry 
hydrogen is passed through. After removing the drying tubes, the 
coal is then coked in the current of hydrogen, and finally burnt 
in a stream of oxygen for the ash determination. As an altern- 
ative, the combustion tube may be sealed to a tube bent into two 
parallel U’s, the second of which is filled with glass beads. With 
this, the dried coal is coked and the tar and water absorbed in 
the bent tubes, which are cooled. The coking tube is then severed, 
and so the weights of coke and of tar + water, and consequently of 
gas, can be obtained. J.C. W. 


The ‘‘New '’ Method of Gad-Andresen for Estimation 
of Carbon Monoxide in the Blood. N. Zunrz (Biochem. 
Zeitsch., 1916, 78, 231—232).—The method described by Gad- 
Andresen (A., 1916, ii, 447) does not differ in essentials from that 
previously described by the author and J. Plesch (Biochem. 
Zeitsch., 11, 47). S. B. 8. 


Apparatus for Estimating the Noble Gases [Argon, etc.| 
and Nitrogen by a Gas-analysis Method. R. Branpr 
(D.R.-P., 296115; from J. Soc. Chem. Ind., 1917, 36, 616).—A 
mixture of argon, etc., with nitrogen, hydrogen, oxides of carbon, 
methane, and such gases, is treated in a tube connected with a 
manometer and a two-way tap, with metallic calcium in the form 
of large crystals, or with alloys of calcium with magnesium and 
aluminium, and with calcium nitride. The former absorbs all 
nitrogen and the latter hydrogen, methane, etc., at temperatures 
between 200° and 650°. H. W. 


Estimation of Potassium. The Lindo-Gladding Method. 
P. L. Hrssarp (J. Ind. Eng. Chem., 1917, 9, 504—513).—A 
study was made of the LindoGladding method for the 
estimation of potassium, particularly from an _ agricultural 
chemical point of view, and the following are the more im- 
portant olservations made. The solution is preferably made by 
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extraction with hot water on a tube filter. The volume of water 
used, the excess of ammonia, and time of keeping before filtering 
are immaterial. The ammonia should be added before the 
ammonium oxalate, and if there is more than enough phosphate 
present to precipitate the bases, the oxalate should not be used at 
all, unless, as when a great excess of soluble phosphate is present, 
calcium chloride is previously added in slight excess to precipitate 
this. Occlusion of potassium salts in the gelatinous calcium phos- 
phate must be guarded against either by reprecipitation or by 
greater dilution of the original solution. In igniting the salts 
with sulphuric acid, the temperature must be kept below the fusion 
point until all the carbon is burned off. The residue is dissolved 
in dilute hydrochloric acid, the silica filtered off, and the solution 
diluted to such an extent that on the addition of platinic chloride 
no immediate precipitation occurs. The solution is then 
evaporated until it is pasty, but not dry; it should be kept just 
acid with hydrochloric acid, and excess of platinic chloride should 
be avoided if much sodium is present. The purification of the 
potassium platinichloride is usually completed by five or six wash- 
ings with 10 c.c. of 80% alcohol, and it is best collected in an 
ordinary Gooch crucible and dried for an hour at 120°. The per- 
chlorate method for the estimation of potassium is longer, more 
difficult, and more expensive than the platinum method. 

G. F. M. 


Estimation of Potassium and Sodium in the Form of 
Sulphates by Platinum Chloride. (Mttz.) Bronistava Turkus 
(Ann. Chim. anal., 1917, 22, 101—102).—The mixed sodium and 
potassium sulphates are weighed and dissolved in water, and to 
the solution the calculated quantity of platinum chloride and a 
little hydrochloric acid are added in small portions, the solution 
being evaporated to dryness between each addition. The sodium 
platinichloride is removed by washing the precipitate with 85% 
alcohol, and the potassium platinichloride dried and calcined. 
The residual platinum is washed, dried, ignited, and weighed. 
The sodium is estimated by difference. W. G. 


Estimation of Sodium Sulphide in Sulphide Dyebaths. 
H. Swann (J. Soc. Dyers, 1917, 38, 146—148).—A rapid method 
based on the conversion of sodium sulphide into ammonium 
sulphide, and the distillation of this into a known volume of 
standard iodine solution acidified with acetic acid. 

Fifty c.c. of the dye liquor are diluted to 250 c.c., and 20 c.c. 
of this liquid are transferred to a conical flask. To this liquid 
10—20 ec.c. of a 25% solution of ammonium chloride are added, 
and the mixture is distilled for not more than five minutes into 
25 e.c. of NV /10-iodine solution diluted with 100 c.c. of water and 
acidified with acetic acid. The excess of iodine is titrated with 
V/10-thiosulphate solution, using starch as an indicator. One c.c. of 
V/10-iodine solution=0°012 gram of sodium sulphide, Na,S,9H,O. 
Thiosulphates, carbonates, and sulphates have no influence on the 
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estimation. In the presence of sulphide dyestuffs, results are 
obtained varying with the amount of dyestuff present. In the 
presence of sulphite, results were obtained varying with the amount 
of sulphite present, owing to a reaction which was not further 
investigated. W. G. 


Estimation of the Alkalinity and Phosphoric Acid 
Content of the Ash of Feeding Stuffs. I. M. Kotrnorr 
(Chem. Weekblad, 1917, 14, 547—-558. Compare A., 1916, ii, 538; 
Pfyl, A., 1914, ii, 290)—The author does not consider that Pfyl’s 
method for estimating the alkalinity of the ash of foods possesses 
any advantage over his own. A. J. W. 


New Applications of Thymolphthalein and Naphthol- 
phthalein in the Estimation of True Neutrality in Waters, 
including Rapid Methods for Analysing Limestone and 
Ammonium Salts. J. Moir (J. Chem. Met. and Min. Soc. S. 
Africa, 1917, 17, 129—132 ; from J. Soc. Chem. Ind., 1917, 36, 571). 
—The insensitiveness of thymolphthalein to traces of alkali, particu- 
larly in boiling solutions, has been utilised in the estimation of lime 
and magnesia in limestone ; 0°5—0°75 gram of the sample, free from 
grit, is mixed with about 10 c.c. of 2N-hydrochloric acid, the 
mixture heated on the water-bath for about twenty minutes, the 
turbid liquid diluted to about 20 c.c., and titrated with WV /2-sodium 
hydroxide solution (free from carbonate), using a methyl-red solu- 
tion (0°02%) in dilute alcohol as indicator; the combined acid 
equivalent of the lime and magnesia is thus obtained. After 
diluting to 50 c.c. and boiling for one minute, 3 c.c. of 1% thymol- 
phthalein solution in 60—70% alcohol, and then sufficient 
NV /2-sodium hydroxide to give a dark blue solution, are added, 
the mixture boiled for one minute to coagulate the precipitated 
magnesia, and the blue suspension titrated until yellow with 
N /2-hydrochloric acid; in this manner, the magnesia content is 
determined, and the lime may be obtained by difference. A 
correction should be made if an appreciable amount of phosphate 
is present. The results agree closely with those obtained by ihe 
ordinary method. 

In analysing the ammonium salts of strong acids, the solution, 
previously neutralised to methyl-red if necessary, is titrated at the 
boiling point with. V/5-sodium hydroxide in presence of a small 
quantity of a saturated solution of thymolphthalein in 50% alcohol 
until the deep blue to green colour reappears and withstands boil- 
ing for twenty seconds. 

The true neutrality of water is estimated by using as mixed 
indicators methyl-red and a-naphtholphthalein, which are much 
more sensitive than methyl-orange and phenolphthalein, and will 
detect 0°1 part of sulphuric acid and 0°2 part of calcium hydroxide 
per 100,000. In the presence of more than 0°4 part of acid in 
100,000, the colour is violet-rose; 0°2 part of acid, salmon-orange; 
neutral, straw-yellow; 0°2 part of alkali, citrine-green; more than 
0°4 part of alkali deep bluish-green. Neutral red, rosolic acid, or 
alizarin may be used in place of methyl-red. H. W. 
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Microchemistry of Plants. V. Detection of Dissolved 
Calcium Compounds by means of Sodium Carbonate. 
Hans Motiscu (Ber. Deut. bot. Ges., 1916, 34, 288—295).—One 
of the most sensitive reactions for the microchemical detection of 
calcium in plant tissue consists in treatment with concentrated 
aqueous sodium carbonate solution (from 10% to an almost 
saturated solution), which results in the precipitation of sodium 
calcium carbonate or gaylussite crystals. The rapidity and 
abundance with which the crystals are formed increase with the 


concentration of the sodium carbonate solution employed. 
T. H. P. 


Microchemistry of Plants. VI. Detection of Lime by 
means of Potassium Hydroxide or a Mixture of Potassium 
Hydroxide and Carbonate. Hans Mouiscn (Ber. Deut. bot. 
Ges., 1916, 834, 357—363).—Treatment of a plant section contain- 
ing dissolved or undissolved calcium compounds with a drop of 
semi-saturated aqueous potassium hydroxide leads to the gradual 
formation of characteristic, hexagonal plates or disks, which may 
change later into crystalline aggregates resembling full-blown 
flowers. The crystals consist of the double salt, 

2CaCO,,3K,CO,,6H,0. 
This test is rendered more rapid and certain if the semi-saturated 
potassium hydroxide solution (1 vol.) is mixed with saturated 
potassium carbonate solution (1 vol.). The reaction takes place with 
calcium carbonate, sulphate, nitrate, phosphate, oxalate, malate, 
tartrate, acetate, or butyrate. =. & ¥- 


Properties of Barium Sulphate. Z. Karaoaianow (Zeitschk. 
anal. Chem., 1917, 56, 225—-246).—Pure barium sulphate may be 
obtained from the product contaminated with »arium chloride by 
dissolving it in concentrated sulphuric acid, heating the solution 
for a long time, precipitating the barium sulphate by diluting 
with much water, and washing and drying the precipitate. Such 
barium sulphate does not lose in weight when heated over a Teclu 
burner in either a platinum or a porcelain crucible. When heated 
for an hour in a blowpipe flame, it is, however, diminished appreci- 
ably in weight, especially in a platinum crucible, and the resultant 
salt smells of hydrogen sulphide in the cold. The barium sulphide 
thus formed undergoes very slow oxidation when heated over a 
Teclu burner. In a porcelain, but not in a platinum, crucible, 
diminution in weight (for instance, from 1°0622 to 1°0608 gram) 
occurs when barium sulphate is ignited in contact with filter 
paper; the amount of the loss is inconstant and small, but in 
accurate work the dried precipitate should be separated from the 
filter paper and the latter burnt in another crucible. 

Direct determinations have been made of the solubility of 
barium sulphate in water and in solutions of various acids and 
salts by boiling a known weight of the pure salt for two hours 
with 200 c.c. of a solution of the electrolyte, allowing to remain 
with frequent shaking for twenty-four hours, filtering, washing 
with 350 cc. of water, igniting, and weighing; the amount of 
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barium sulphate dissolved in the washing water was determined 
separately and the results corrected accordingly. The solubility 
per litre is 0°0043 gram in pure water, or 1 in 232,558; that this 
solubility is considerably higher than that previously found by 
other investigators (1 in about 400,000) is explained by the fact 
that the salt used is of very fine grain and passes even through a 
double filter. Barium sulphate occludes barium chloride in 
amount depending on the concentration of the chloride, such 
occlusion depending on the fineness of the precipitate. The solu- 
bility of barium sulphate in sulphuric acid solutions is actually 
diminished or even destroyed if the concentration of the acid is 
higher than 0°3N; with lower concentrations, the solubility is 
almost the same as in pure water. 

The solubility of barium sulphate in solutions of potassium 
chloride or nitrate is greater than in water, owing to double 
decomposition between the barium sulphate and the potassium 
salt; it is thus evident that, under these conditions, the barium 
and sulphate radicles exist in solution, not only in the ionic state, 
but also partly as undissociated barium chloride, barium nitrate, 
and potassium sulphate molecules. Potassium sulphate or a mix- 
ture of either potassium chloride and sulphate or potassium 
chloride and sulphuric acid also increases, but only slightly, the 
solubility of barium sulphate in water. Towards sodium sulphate 
or a mixture either of sodium chloride and potassium sulphate or 
of sodium chloride and sulphate, barium sulphate behaves in the 
same way as towards the corresponding potassium salts. Sodium 
chloride increases the solubility, but not with similar dependency 
on the concentration as with potassium chloride, and the results 
are not reproducible. 

In 1°44N-calcium chloride, the weight of barium sulphate found 
is greater than that taken, but at lower concentrations the weight 
diminishes; the amount of the diminution does not, however. 
depend on the concentration of the calcium chloride, but is equal 
to the solubility of the barium sulphate in pure water. The 
solubility of barium sulphate, or, more accurately, its diminution 
in weight, is greater than in water or calcium chloride solutions ; 
strontium chloride behaves, however, quite differently from 
calcium chloride, owing to the comparatively slight solubility of 
strontium sulphate and the consequent diminished formation of 
sulphate ions. 

In 0°118N-lead nitrate solution, barium sulphate increases in 
weight, owing to interaction of the two salts, and consequent pre- 
cipitation of lead sulphate. With lower concentrations of the 
lead ion, the amount of lead sulphate formed diminishes, and so 
also does the weight of the precipitate, a minimum being reached 
which corresponds with the solubility of the barium sulphate under 
the experimental conditions; finally, the solubility in pure water 
is attained. 

Barium sulphate is insoluble in ferric sulphate containing 
sulphuric acid, and sometimes increases slightly in weight, owing 
to adsorption by the precipitate and filter paper. In ferric 
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chloride solution containing hydrochloric acid, barium sulphate 
exhibits marked solubility, which depends on the concentration of 
the ferric salt; in ferric chloride solution containing barium 
chloride, barium sulphate is, however, insoluble. In hydrochloric 
acid solutions the solubility is considerably greater than in solu- 
tions of potassium, sodium, or strontium chloride, etc., and is also 
greater, though not so much so, than in ferric chloride solutions ; 
the solubility depends, indeed, solely on the concentration of the 
hydrogen ion. In nitric acid, barium sulphate is more soluble 
than in hydrochloric acid, ferric chloride, etc., but if barium 
chloride or sulphuric acid is also present, the precipitate is prac- 
tically insoluble in nitric acid. 

The solubility of barium sulphate in different electrolytes is 
determined by two factors, the anion and the cation. The anion, 
SO,”, diminishes the solubility, NO,’ increases it, and Cl’ is 
indifferent. Of the cations, Ba*’ diminishes the solubility of 
barium sulphate, whilst Ca™’ is indifferent, and K’*, Na’, Sr”, 
Pb**, Fe’**, and H° increase it. T. H. P. 


The Analysis of Zinc Alloys. Mosspacugr (Zeitsch. éffentl. 
Chem., 1917, 28, 113—-115).—Details are given of a rapid method 
for the full analysis of zine alloys. After dissolving in 
concentrated nitric acid and evaporating to one-third bulk, 
sulphuric acid is dropped into the middle of the liquid, and heat- 
ing is continued until white fumes are evolved. Water and alcohol 
are added, and after several hours the lead sulphate is collected. 
The filtrate is ignited in a crucible which has just previously been 
heated with a drop of sulphuric acid. Copper is precipitated as 
sulphide and heated with sulphur in hydrogen in a silica crucible. 
Aluminium and iron are precipitated from the filtrate, after 
removal of hydrogen sulphide, by adding hydrogen peroxide, and 
then, rapidly, a large excess of ammonia. By adding a little 
Congo-red, that part of the colloidal precipitate which always 
adheres to the glass is made clearly visible. 

Iron is estimated volumetrically in a separate portion. 

C. H. D. 


Estimation of Manganese in Iron and Steel according to 
the Bismuth Method. H. Kinper [Chemikerkommission des 
Vereins deutscher FEisenhiittenleute| (Stahl wu. Eisen, 37. 
197—202 ; from Chem. Zentr., 1917, i, 817—-818).—In continuation 
of previous work on the estimation of manganese by the perman- 
vanate (Stahl u. Fisen, 1913, 38, 633) and chlorate or persulphate 
(*hid., 1915, 35, 918) methods, the commission has examined the 
data concerning the bismuth process, using sodium bismuthate or 
bismuth tetroxide.. The original memoir must be consulted for 
details. The method, however, is not suited for purposes of in- 
vestigation, and cannot be recommended for the works laboratory 
because of its complicated nature and the necessity of keeping the 
temperature below 25° (increase of temperature causes low results 
for Mn), The Volhard-Wolff permanganate method is suitable for 
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investigation, and can be used in the examination of ores, raw 
iron, steel, and ferromanganese. It can be employed equally well 
in hydrochloric or nitric acid solution, but sulphuric acid solu- 
tions are to be avoided. The presence of chromium is immateriai 
if the precipitated zinc oxide is removed; molybdenum and 
vanadium are without influence, but cobalt, which is usually only 
present in small amount, causes high results. The chlorate process 
can only be employed in nitric acid solution, and is particularly 
suitable for iron and steel; it is less accurate for estimating smal! 
amounts of manganese and for ferromanganese. Considerable 
quantities of chromium cause slightly high results. The per- 
sulphate process is adapted to works practice because of its 
rapidity. The presence of considerable quantities of chromium or 
cobalt makes the end-point difficult to detect on account of the 


yellow or pink colorations which they impart to the solutions. 
H. W. 


Evaluation of Pyrolusite. E. Rupp (Arch. Pharm., 1916, 
254, 135—137).—To 0°2 gram of very finely powdered pyrolusite 
are added 3 grams of potassium iodide, 3 grams of sodium phos- 
phate, 10 c.c. of water, and 10 c.c. of officinal (25%) phosphoric 
acid. The mixture is well shaken for one minute, and kept for 
thirty to sixty minutes with occasional shaking; about 50 c.c. of 
water are then added, and the liberated iodine is titrated with 


N/10-thiosulphate with starch as indicator. A reappearance of 
the blue coloration indicates that the pyrolusite has not been 
sufficiently finely ground. C. §. 


Differential Iodometry. IV. The Analysis of Pyrolusite 
and other Oxidised Manganese Ores. 0. L. Barnesey and 
Gro. M. Bisnorp (J. Amer. Chem. Soc., 1917, 39, 1235—1238. 
Compare this vol., ii, 274).—In a previous paper a method was 
described for the estimation of the available oxygen in pyrolusite 
and other higher oxides of manganese (loc. cit.). This method, 
however, is untrustworthy if appreciable amounts of ferric iron 
are present. The present paper gives an account of a method 
which may be used for pyrolusite containing large amounts of 
iron. The method depends on two principles: (1) When finely 
divided pyrolusite is treated with hydrochloric acid and potassium 
iodide, iodine is liberated; iodine is also liberated by ferric 
chloride in acid solution. (2) When neutral ferrous chloride is 
brought into contact with excess of iodine, it is instantaneously 
oxidised to the ferric condition. The following is the method 
recommended. A sample of the finely powdered ore (0°2 gram) 
is placed in a 300 c.c. flask and treated with 10 c.c. of W-sodium 
iodide and 5 c.c. of concentrated hydrochloric acid. The flask is 
repeatedly shaken until the reaction is complete ; 0°2—0°5 gram of 
powdered sodium tartrate is then added, and the solution diluted 
to 150 c.c. Sodium hydrogen carbonate is added in excess and 
the free iodine titrated with arsenite. The addition of tartrate 
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is to prevent hydrolysis of the ferric saits on dilution. The results 
agree well with those obtained by other methods. J. F. 8. 


Iron Oxide as Standard in the Volumetric Estimation of 
Iron in Hydrochloric Acid Solution. H. Kinper (Stahl uw. 
Bisen, 37, 266; from Chem. Zentr., 1917, i, 817).—A discussion 
of the proposal of Brandt (A., 1916, ii, 539) to use pure iron 
oxide, prepared from ferrous oxalate, as standard. H. W. 


Ammonio-cobalt Molybdate, Tungstate, and Vanadate. 
Estimation and Separation of Cobalt. Apo.pHe Carnot 
(Compt. rend., 1917, 164, 897—-903.* Compare A., 1889, 1116, 
1117).—The cobaltous chloride is converted into roseo- or purpureo- 
cobalt chloride by means of hydrogen peroxide in the presence 
of ammonium chloride and ammonia, and the solution is just 
neutralised with hydrochloric or acetic acids. To the cold, dilute 
solution just sufficient of a 5% aqueous solution of ammonium 
molybdate is added. The pink precipitate is dried at 110° and 
weighed. It has the composition Co,0;,10NH;,6MoO,. If this 
precipitate is ignited, the ammonia is driven off, and at the same 
time the cobalt sesquioxide and the molybdic anhydride are partly 
reduced. If ammonium tungstate is used instead of the 
molybdate, the precipitate obtained, when dried at 110°, has the 
composition Co,0,,10NH;,6W0O,,72H,O. With ammonium vanadate 
a pink precipitate is first obtained having the composition 
Co,0,,10NH;,3V,0,;, but with an excess of the vanadate solution 
a yellow precipitate is obtained having the composition 
Co,03,10NH;,6V,0;. It is most satisfactory for quantitative work 
to weigh the cobalt as the double molybdate. This method can 
be used for the estimation of cobalt in the presence of nickel, pro- 
vided that the estimation is carried out rapidly and the pre- 
cipitate is well washed with water. If the nickel is in excess, it 
is advisable to redissolve the precipitate in ammonia and repre- 
cipitate it by neutralisation with acid and the addition of a little 
ammonium molybdate. Any iron and manganese present in the 
original solution will be precipitated by the ammonium hydroxide 
and hydrogen peroxide. In the presence of zinc, cadmium, or 
copver, it is advisable to dissolve and reprecipitate the double 
molybdate twice. W. G. 


a-Benzildioxime [Reagent for Nickel]. Hermann GrossMANN 
and Jutre Mannuetm (Ber., 1917, 50, 708—711).—The authors 
have tested Atack’s method for detecting and estimating nickel 
in which a-benzildioxime is the precipitant (A., 1913, ii, 730). 
The reagent is best prepared by warming a methyl-alcoholic solu- 
tion of benzil with powdered hydroxylamine hydrochloride and a 
few drops of hydrochloric acid, the oxime being filtered off from 
time to time. It is applied in the form of a saturated, alcoholic 
solution. For the separation of nickel from zinc or magnesium, 
ammonium chloride is added; manganese is retained in solution 
by means of citric acid and hydrazine (to prevent oxidation) ; 
* and Ann. Chim. anal., 1917, 22, 121—126. 
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copper is kept in solution by means of Rochelle salt, but only small 
proportions should be present. The nickel precipitate does not 
suffer loss of weight even at 180°. J.C. W. 


Analysis of Cast Nichrome. E. W. Reip (J. Ind. Eng. 
Chem., 1917, 9, 488—490).—A detailed description is given of a 
scheme for the complete analysis of nickel—iron—chromium alloys. 
The alloy is first dissolved in nitrohydrochloric acid, and the 
silicon volatilised from the residue by treatment with hydrofluoric 
acid. The small residue of metal initialiy enciosed by the silica 
is now dissolved by a second treatment with nitrohydrochloric 
acid after fusion, if necessary, with sodium peroxide. In frac- 
tions of the ‘stock’ solution of the alloy thus obtained, the metals 
are estimated in the order given: (a) nickel by the cyanide 
method; (4) iron and chromium by precipitation as hydroxides 
and oxidation to ferric hydroxide and chromate respectively with 
bromine water; (c) manganese by precipitation with potassium 
chlorate in presence of nitric acid and titration of the precipitate 
with ferrous ammonium sulphate, zinc in the filtrate from the 
iron and chromium estimation after removal of the nickel by means 
of dimethylglyoxime, by titration with potassium ferrocyanide, 
and, finally, carbon by direct combustion in oxygen. G. F. M. 


Estimation of Chromium in Ferrochrome. P. Kocu (Stah/ 
u. Bisen, 37, 266; from Chem. Zentr., 1917, i, 817. Compare this 
vol., ii, 337).—In contrast to Schumacher (this vol., ii, 337), the 
author maintains the correctness of the factor 0°3109 by which 
the iron titre must be multiplied to obtain the chromium titre. 

H. W. 


Separation of Antimony and Tin by Hydrogen 
Sulphide in Hydrochloric Acid Solution, and their 
Iodometric Estimation. Ava. Prim (Chem. Zeit., 1917, 
41, 414—415).—-Antimony and tin (stannous) can be completely 
separated by means of hydrogen sulphide if the solution contains 
a certain amount of hydrochloric acid. Preliminary tests with 
pure materials show that the best conditions are when the volume 
of liquid is 200 c.c. and the amount of hydrogen chloride present 
26°58 grams (60 c.c. of acid of D 1°19). The antimony sulphide 
may be dissolved in concentrated hydrochloric acid and estimated 
iodometrically in the usual way after boiling away the hydrogen 
sulphide. The filtrate containing stannous chloride may also be 
boiled to remove hydrogen sulphide, with the addition of ferrum 
reductum, and finally titrated with iodine. 

The application of the process to the analysis of alloys will be 
described later. J.C. W. 


Detection of Methyl Alcohol by Catalytic Dehydrogen- 
ation. C. Mannicn and W. Gettmann (Arch. Pharm., 1916, 254, 
50—64).—The method consists in passing the vapour of the liquid 
under examination over pumice impregnated with reduced copper 
at 280—300°. The course of the decomposition has been already 
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described (A., 1916, i, 362). The formaldehyde produced is 
detected by the violet coloration it develops with morphine and 
concentrated sulphuric acid. The apparatus is figured and 
described. An aqueous solution containing 0°1% of methyl alcohol 
gives a condensate which develops the coloration very faintly after 
one hour and faintly after twenty-four hours. The method is very 
effective in detecting methyl alcohol in blood or urine, 0°01 
gram of the alcohol in 100 c.c. of blood or urine giving a 
positive result; the liquid must first be carefully fractionated to 
concentrate the methyl alcohol, and the fraction containing the 
latter must be boiled for some time with freshly ignited animal 
charcoal before being passed over the catalyst, although even with 
these precautions the catalyst is slowly poisoned. 

In order to detect methyl alcohol in the presence of ethyl 
alcohol, the mixture, diluted if necessary so that it contains about 
50% of water, is passed over the catalyst, the condensate is heated 
in a vacuum to remove the acetaldehyde, and the residual solution 
is tested for formaldehyde as above. If the original mixture con- 
tains less than 1% of methyl alcohol, the diluted solution should 
be repeatedly fractionated before the test is applied to the fraction 
in which the methyl alcohol has been concentrated. One-half 
per cent. of methy! alcohol in brandy can be detected by this 
method. C. 8. 


Estimation of Alcohol and Water in Ether for Anesthesia. 
R. L. Perxins (J. Ind. Eng. Chem., 1917, 9, 521—523).—The 


method differs from that of Mallinckrodt and Alt (A., 1916, 
ii, 583) in that the water is estimated from the specific gravity of 
the original mixture, and for this purpose specific gravities of 
ether—alcohol-water mixtures were determined to the fifth place 
of decimals, and the results are presented in the form of a curve, 
specific gravities being plotted against percentages of alcohol for 
varying proportions of water up to 1%. The specific gravities of 
the original ether and of the sample after drying for twenty-four 
hours over potassium carbonate are determined at 25°, and per- 
centages of alcohol and water can then be read off directly from 
the above-mentioned curve. G. F. M. 


Solubility of Cholesterol-digitonide. J. Howarp MvueELier 
(J. Biol. Chem., 1917, 30, 39—40. Compare Bloor and Knudson, 
A., 1916, ii, 650).—Bloor contends that the low figures obtained 
in the estimation of cholesterol by gravimetric as compared with 
colorimetric methods are due to losses incurred in the washing of 
the cholesterol—digitonide with ether and hot water. The author 
finds, however, that the solubility of the pure digitonide in either 
of these solvents is so slight that any error arising from this cause 
would not account for more than 10% of the discrepancy actually 
observed. H. W. B. 


Estimation of Dextrose in Urine. G. Frericus and E. 
Mannuerm (Arch. Pharm., 1916, 254, 138—148)—The authors 
prefer Rupp and Lehmann’s iodometric method of estimating 
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reducing sugars to the Fehling-Soxhlet method, and deny Ruoss’s 
statement (A., 1916, ii, 155) that the iodometric estimation of the 
excess of the cupric salt remaining after Fehling’s solution has 
been partly reduced by a sugar solution yields untrustworthy 
results, owing to the action of oxidised sugar compounds on the 
liberated iodine. They find that the substances produced from 
the sugar by the action of the alkaline copper solution have no 
action on iodine. The table published by Rupp and Lehmann 
giving the number of mg. of dextrose corresponding with a given 
consumption of V/10-thiosulphate has been incorrectly calculated, 
and the authors give a list of corrected values. 

In estimating the sugar in urine, Rupp and Lehmann add 20 c.c. 
of the urine, diluted if necessary so that not more than 0°5% of 
dextrose is present, to a definite quantity of the Fehling’s solu- 
tion under definite conditions. In preference to this, the authors 
adopt the following quantities, since the use of tables is thereby 
avoided and the calculation of the result is greatly simplified. 
They have observed from the figures given in the table that when 
the number of mg. of dextrose is divided by the number of c.c. 
of W/10-thiosulphate, the quotients vary from 3°23 to 3°42. 
Taking the mean value (1 c.c. of W/10-thiosulphate is equivalent 
to 3°33 mg. of dextrose), the error in the calculation is in the 
most unfavourable cases’ only about one-thirtieth of the amount 
of sugar present. The authors therefore use for the estimation 
3°33 c.c. of urine (readily measured by dilpting 10 c.c. of the 
urine with 20 c.c. of water and taking 10 c.c. of the mixture) and 
15 c.c. of the copper sulphate solution (70 grams of hydrated 
copper sulphate dissolved and made up to 1 litre); with these 
quantities, the percentage amount of dextrose (that is, the mg. 
of dextrose in 100 c.c. of urine) is almost exactly equal to one- 
tenth of the number of c.c. of W/10-thiosulphate representing 
the difference between the volume of thiosulphate required in 
standardising 15 c.c. of the copper sulphate solution and that used 
in titrating the excess of copper sulphate in the estimation. When 
the urine contains less than 1% of dextrose, 10 c.c. of undiluted 
urine should be used, and for less than 0°5% of dextrose 20 c.c. 
of undiluted urine, the percentage of dextrose being then obtained 
by dividing the above difference by 30 and by 60 respectively. 
When more than 3°5% of dextrose is present, one-half of 3°33 c.c. 
of urine should be used, the above difference being multiplied by 
5 to give the percentage of dextrose. 

The original should be consulted for a detailed description of 
the method of procedure. When 10 or 20 c.c. of undiluted urine 
are used, the iodine value (in c.c. of W/10-iodine) of this quantity 
must be estimated and subtracted from the difference mentioned 
above. C. S. 


Estimation of Small Amounts of Sugar in the Urine. 
Atma Hitter (J. Biol. Chem., 1917, 30, 125—127).—In this 
method, the creatinine and reducing substances other than dextrose 
are first removed from the urine by treatment with animal char- 
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coal and picric acid (Folin, A., 1915, ii, 802), and the dextrose - 
in the filtrate is then estimated by Lewis and Benedict’s method 
(A., 1915, ii, 111). H. W. B. 


A New Method for the Estimation of Aldoses. J. 
Boveautt (Compt. rend., 1917, 164, 1008—1011).—The method 
is based on the reactioa R-CHO+H,0+2I=R-CO,H + 2HI, 
which is, however, not instantaneous, the velocity depending on 
the excess of iodine used. The sugar, in aqueous solution, is 
heated with about three times the theoretical amount of iodine 
and a 15% solution of crystalline sodium carbonate. The oxida- 
tion is complete at the end of thirty minutes, after which the 
excess of iodine is titrated with ium hyposulphite solution. 
The method was found to be applicable to all the aldoses tried, 
except that in the case of mannose the mixture had to be boiled 
for ninety minutes. The author has studied the action of iodine 
and sodium carbonate on the ketoses and the non-reducing sugars, 
and the influence of alkalinity, temperature, and light on the 
velocity of oxidation, and the estimation of aldoses in the presence 
of ketoses and non-reducing sugars. In all cases there is a slight 
secondary reaction, which can be allowed for by determining the 
amount of iodine absorbed during a further thirty minutes’ heat- 
ing. The ketoses and the non-reducing sugars are not appreciably 
oxidised by the reagent, and thus do not interfere with the estima- 


tion of aldoses unless they are present in excessive amounts. 
W. G. 


Simplified Inversion Process for the Estimation of 
Sucrose by Double Polarisation. Herrserrt 8. Waker (J. 
Ind. Eng. Chem., 1917, 9, 490—492).—Certain of the difficulties 
encountered in the inversion of sucrose in the Herzfeld-Clerget 
method of estimation by double polarisation are obviated by the 
following method of procedure, which is specially recommended 
for technical practice. The solution used for direct polarisation 
is placed in a 100 c.c. flask and heated on a water-bath at 65—67° ; 
it is then removed from the bath, 10 c.c. of diluted hydrochloric 
acid (1:1) are added, and the whole allowed to cool spon- 
taneously in air. After fifteen minutes inversion is complete, 
and the solution, made up to 100 c.c., is ready for polarisation. 
In the case of products which have been clarified with basic lead 
acetate, the excess alkalinity must be destroyed before heating 
on the water-bath by adding 1 to 2 c.c. of the above diluted hydro- 
chloric acid, otherwise serious losses occur. Errors due to destruc- 
tion of levulose are by this method of inversion largely eliminated, 
and the rigid adherence to specified temperatures and duration 
of heating required by the Herzfeld method is unnecessary, a 
latitude of 10° in temperature causing no appreciable inaccuracy 
in results. G. F. M. 


Biological Examination of Honey. J. Gapamer [with Kari 
LasKE] (Arch. Pharm., 1916, 254, -306—345).—One of the most 
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- difficult tasks of the food analyst is to prove the genuineness of 
bee-honey by chemical analysis, especially since solutions of very 
pure invert-sugar with or without raffinose, which can be used to 
adulterate natural honey or to prepare artificial honey, have 
‘become easily obtainable. Fiehe’s reaction, which detects hydr- 
oxymethylfurfuraldehyde in technical invert-sugar, is not con- 
clusive, and methods based on the estimation of the nitrogen and 
albumin in natural honey are easily evaded. 

The precipitin reactions of Kraus (A., 1904, ii, 423), Wasser- 
mann, and Uhlenhuth could be usefully employed in the examina- 
tion of honey provided the proteins occurring in the honey 
* originate in the bee’s body and not in the plant from the nectaries 
of which the bee collects the material of which the honey is made. 
In 1902 von Rigler prepared an anti-serum specific for genuine 
honey, and in the same year Langer obtained a serum which gave 
a copious precipitate with buck-wheat honey. The researches of 
the latter investigator show that the honey albumin is quite 
independent of the plant visited by the bee. 

An important advance was made by Thoéni (Veroffl. Schweiz. 
Ges-amt, 1911, 2, 80; 1912, 3, 74), who placed the precipitin 
method on a more or less quantitative basis and ascertained the 
amount of precipitate normally given by a genuine unheated bee- 
honey under definite experimental conditions. Since Klostermann 
(Jahrsb. Hyg. Inst. Halle, 1909) has reported less favourably on 
the precipitin method, the authors have reinvestigated the subject. 
In order to obtain the antigens, a sample of genuine honey (75 
grams) was dialysed for forty-eight hours, the sugar-free liquid 
was shaken with 70% of finely powdered ammonium sulphate, the 
albumins were collected after two hours, suspended in 10 grams of 
sterilised, distilled water, and, after the addition of 0°5% of 
toluene, dialysed for about forty-eight hours to remove the 
ammonium sulphate. Each dialysis yielded about 20 grams of 
injection liquid. To obtain the anti-substance, as a preliminary 
the normal serum of each dog was tested with 2—10% solutions 
of the honey used to supply the antigens; in no case was a pre- 
cipitate obtained after five hours. The albumin suspensions, 
freshly prepared in every case, were introducea (3—6 c.c.) by 
intraperitoneal injection for several weeks at intervals of a few 
days, eight to twelve injections being made. Samples of blood 
were withdrawn at intervals and the auti-sera obtained tested, 
after filtration through kieselguhr, for their activity and 
specificity. Suitable anti-sera (0°2—0°5 c.c.) were mixed with 
1 e.c. of 1—10% honey solutions, of 10% artificial honey solution, 
of 10% starch syrup solution, also 0°5 c.c. of normal serum was 
mixed with 1 c.c. of 10% honey solution; each mixture, after the 
addition of one drop of toluene, was vigorously shaken and kept 
at 37° for five hours, the tubes were centrifuged (1500 rev. per 
minute) for five minutes, and the volume of the precipitate (if 
any) read off in mm. 

The authors have set themselves the questions: (1) does the 
preservative toluene affect the reaction and is its addition neces- 
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sary; (2) is the precipitation constantly quantitative, in other 
words, do two different anti-sera, which yield equal amounts of 
precipitates with one honey, also give equal amounts with another 
honey; (3) are the precipitates obtained from 10%, 2%, and 1% 
honey solutions quantitatively comparable; and (4) does the 
storing of honey effect any change in its content of specific 
albumins? They find that: (1) Preservation of the liquid during 
the time of the experiment is unnecessary. The presence of 
toluene causes the formation of emulsions and renders a quanti- 
tative separation of the precipitate by centrifuging impossible. In 
the absence of toluene, quantitative results are obtained. (2) An 
absolute constancy in the activity of the precipitating serum 
cannot be claimed. Different anti-sera give approximately equal 
amounts of precipitate, but the variations are not so great as to 
render the method inapplicable for quantitative purposes. 
(3) With a given anti-serum, the amounts of precipitate obtained 
from 2% and 1% solutions of a honey are by no means comparable ; 
therefore, in examining a honey by the biological method, only 
the values obtained with a 10% sclution should be utilised. 
(4) The amount of precipitate obtained from a given honey and 
the same anti-serum is the same during the period of one year. 
A specimen of genuine honey which had been kept for eleven years 
gave, however, only a very small precipitate. 

The authors are of opinion, therefore, that the precipitin reac- 
tion has a real quantitative value. All honeys which do not give 
a precipitate with honey albumin anti-serum are not to be regarded 
as genuine bee-honeys. If a precipitate is obtained and its amount 
corresponds with that obtained from the control honey, the honey 
under examination is genuine. If the amount of the precipitate 
is smaller than that given by the control, the honey under ex- 
amination is either genuine honey which has been heated or honey 
which has been adulterated. 

The paper contains numerous tables of results and concludes 
with a bibliography of the subject. C. 8. 


Examination of Acetic Anhydride. L. G. Rapciirre and 
F. Mepvorsxi (/. Soc. Chem. Ind., 1917, 36, 628—630).—The 
authors have examined various methods of estimating acetic 
anhydride in the commercial product, and are led to the con- 
clusion that the direct titration process (decomposition of 
anhydride by water and estimation of the acid by titration with 
N/1-sodium hydroxide) is the shortest, but the British Expert 
Committee’s method (Report on the Analysis of Crude Glycerine, 
1911) is the safest, since the results derived from direct titration 
are controlled by the data obtained by allowing weighed quanti- 
ties of the anhydride to react with a considerable excess of aniline 
and estimating the acid formed. 

Much of the acetic anhydride now available is yellow, and the 
coloration is difficult to remove by simple distillation; it may be 
eliminated by distillation over phosphoric anhydride, but the 
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process causes a slight diminution in the content of acetic 
anhydride. 

According to the authors’ experience, crystalline sodium acetate 
does not effloresce on exposure to air, but can be readily completely 
dehydrated at 97—100° or by the aid of calcium chloride at the 
ordinary temperature. The anhydrous substance is very hygro- 
scopic. H. W. 


Testing of Acetic Anhydride. C. E. Sace (Perfumery and 
Ess. Oil Rec., 1917, 8, 162—163; from J. Soc. Chem. Ind., 1917, 
36, 667—668).—In estimating the value of acetic anhydride, the 
total acidity is determined by direct titration with alkali hydr- 
oxide solution and also the residual acidity after treatment with 
aniline in the cold, by which the anhydride is decomposed with 
the production of equimolecular parts of acetanilide and acetic 
acid. From these two titration numbers, the amount of anhydride 
is calculated, the remaining acidity being due to acetic acid or to 
acetic and butyric acids if the latter is present, which is deter- 
mined by a preliminary qualitative analysis; the relative propor- 
tions of these two acids may also be calculated from the same 
titrations. It is suggested from the figures obtained and the 
large-scale results when using anhydride containing butyric acid 
that anhydrides other than acetic may also be present. H. W. 


Shaffer’s Oxidation Method for the Estimation of 
8-Hydroxybutyric Acid in Urine. N. 0. Enerexipr (Zeitsch. 
physiol. Chem., 1917, 99, 166—223).—The author finds that 
although the oxidation of B-hydroxybutyric acid to acetone by 
chromic acid is not quantitative, yet Shaffer’s method for the 
estimation of B-hydroxybutyric acid in urine by this means yields 
satisfactory results provided certain precautions are taken and 
corrections applied. H. W. B. 


Improvements in the Copper Method for Estimating 
Amino-acids. Puitie Apotpa Koper (J. Ind. Eng. Chem., 1917, 
9, 501—504).—Certain improvements are described in the 
technique of the copper method for estimating amino-acids. As 
an easily prepared iodometric standard, a copper sulphate solution 
prepared from anhydrous copper sulphate is recommended, and a 
simple method for its preparation by dehydrating the salt in a 
test-tube heated in an oil-bath at 250° is described. A stock 
suspension of cupric hydroxide, which retains its activity for 
months and obviates the necessity of a fresh preparation every 
day, is obtained by precipitating with less alkali than is required 
for the complete precipitation of the copper. To avoid the daily 
preparation of potassium iodide starch solutions, a saturated solu- 
tion may be prepared and kept almost indefinitely in a flask under 
a layer of oil after boiling for thirty minutes to expel oxygen, the 
neck of the flask being closed with a bung carrying a trap con- 
taining strong sodium hydroxide. In conclusion, a summarised 


description of the complete amico-acid estimation is given. 
G. F. M. 
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Simple Method of Estimating the Contents of Sozoiodol- 
mercury Preparations. A. Herrmann (Arch. Pharm., 1916, 
254, 498—500. Compare Rupp and Hermann, this vol., i, 488). 
—The mercury in hydrargyrum sozoiodolicum (mercuric salt of 


di-iodophenol-p-sulphonic acid, CpHel<go > He) is readily 
3 


estimated as follows. The preparation, 0°5 gram, is shaken with 
about 10 c.c. of water in a 200-gram glass-stoppered bottle, treated 
with 2 grams of potassium iodide, and, after the liberated mercuric 
iodide has dissolved, basified with 10 c.c. of officinal alkali hydr- 
oxide solution. A mixture of 3 c.c. of formaldehyde solution and 
about 10 c.c. of water is added, and the bottle is gently shaken 
for about one minute. After acidifying with 25 c.c. of dilute 
acetic acid, 25 c.c. of WV/10-iodine solution are added, and the 
excess of the iodine is titrated with N/10-thiosulphate after all 
the mercury has been dissolved (1 c.c. of V/10-iodine=0°01003 
gram of mercury =0°031225 gram of the mercuric salt). 

The mercury in anogon (the mercurous salt, OHg-C,H,I,"SO,Hg) 
is estimated by treating 0°5 gram with 2 grams of potassium 
iodide and 25 c.c. of W/10-iodine, shaking the mixture for one to 
three minutes, and titrating the excess of iodine with W/10-thio- 
sulphate and starch solution (1 c.c. of V/10-iodine=0°02006 gram 
of mercury =0°041256 gram of the mercurous salt). C. $8. 


The Examination of Oils used in Soap-making. Raovur 
Lecog (Bull. Soc. chim., 1917, [iv], 21, 101—103).—A brief 
account of a general method stated to be capable of giving good 
results with all oils. A small quantity of soap is prepared from 
the oil by alcoholic saponification. Ten grams of this are dis- 
solved in 50 c.c. of water and emulsified with 100 grams of the 
oil. The mixture is heated on a water-bath, and to it is added, 
in five successive portions at half-hour intervals, the calculated 
quantity of sodium hydroxide dissolved in 60 c.c. of water. The 
mixture is heated for one and a-half hours. The soap is separated, 
dissolved in 400 c.c. of water, and precipitated by the addition of 
125 grams of salt. The soap thus obtained is decanted and washed 
at the pump, and when cold is examined. W. G. 


Estimation of Acetone Substances in the Urine. Emi. 
Lenk (Biochem. Zeitsch., 1916, 78, 224—230).—The method 
employed was an iodometric one, in which the substances acting 
on iodine were first destroyed by treatment with permanganate, 
and the acetone substances were then directly estimated in the 
urine without distillation. It was found that the preformed 
acetone could be estimated by heating the urine with perman- 
ganate and acetic acid, in which case the acetoacetic acid is not 
converted into acetone. After destruction of excess of perman- 
ganate with oxalic acid, and precipitation of the manganese hydr- 
oxide with sodium hydroxide, the iodometric estimation is carried 
out in the usual way. To estimate the combined acetone and 
acetoacetic acid, the urine is first heated with oxalic acid, by means 
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of which the acetoacetic acid is converted into acetone. The total 
acetone is then estimated by the method above described (boiling 
with permanganate in solution acidified by acetic acid, etc.). 
Accurate results can be obtained when only 1 c.c. of urine is 
employed for the analysis. 8. B.S. 


Evaluation of Podophyllin. Hernricu Tayzen (Arch. Pharm., 
1916, 254, 44—-49).—The paper gives an account of the extrac- 
tion of podophyllin from the rhizomes of Podophyllum peltatum, 
Linné, and of the properties of its known constituents, makes a 
brief comparison between the American and the Indian varieties, 
and discusses the methods of Jenkins, Gordin and Merrel, Umney, 
Kremel, and the Dutch pharmacopeia for the estimation of the 
podophyllotoxin contained therein. The first three methods are 
condemned on account of the large amount of material required. 
The last method is recommended. C. 8. 


Iodine as a Useful Microchemical Reagent for Tannin, 
especially as regards the Distribution of Tannin and 
Starch in Vegetable Tissues. Aporr Speriicu (Ber. Deut. 
bot. Ges., 1917, 35, 69—73).—TIodine in traces may penetrate into 
cells without injury to the living plasma, the tannins dissolved in 
the cell-sap gradually forming resistant, characteristic substances 
of different shades of brown. The substances formed are probably 
oxidation products allied to or identical with phlobaphens. Other 
substances, such as oils, resins, etc., also fix iodine, which is remov- 
able more or less easily and rapidly by alcohol of various concen- 
trations. The compounds formed in the above way by tannins are 
highly stable, and the sections may be subjected to further staining 
operations. a. Mae & 


Colorimetric Estimation of Serum-Albumin and Globulin 
in Urine, Ascitic Fluid, and Blood Serum. W. Aurenrizeta 
(Munch. med. Woch., 1917, 64, 241—245; from Chem. Zentr., 
1917, i, 699. Compare A., 1916, ii, 163).—The two proteins are 
estimated together, the method being based on the biuret reac- 
tion; the colorations obtained are observed in the Autenrieth— 
Koenigsberger colorimeter, which is provided with a _ special 

“albumin ”’ scale. W. P. 8. 


Micro-titration with Formaldehyde and its Applications 
in Physiology. III. Detection of Arginase. A. CieMent! 
(Atti R. Accad. Lincei, 1917, [v], 26, i, 261—264).—Micro-titra- 
tion with formaldehyde (A., 1915, i, 1025) may be applied to the 
author’s titrimetric method for the investigation of arginase (A., 
1915, i, 912), 0°5 c.c. of an arginine sulphate solution containing 
0°8% of the base being sufficient to show the action of the enzyme. 
Arginase is found in the liver of the human embryo, but not in 
that of the reptile, Zamenensis Viridiflavus. Tt. mw. FP. 


General and Physical Chemistry. 


« The Distinction between Methylated Nitroanilines and 
their Nitrosoamines by means of Refractometric Deter- 
minations. J. D. Jansen (Proc. K. Akad. Wetensch. Amsterdam, 
1917, 19, 1098—1100).—The following molecular refractivities are 
recorded: 3:4-dinitrodimethylaniline, 62°8; 3:6-dinitrodimethyl- 
aniline, 56°8; 3:4-dinitrodiethylaniline, 73°1; 3:6-dinitrodiethyl- 
aniline, 65°3; 3:4-dinitrophenylmethylnitrosoamine, 55°2; 2: 6-di- 
nitrophenylmethylnitrosoamine, 52°8; 3: 4-dinitrophenylethyl- 
nitrosoamine, 59°6; 3:6-dinitrophenylethylnitrosoamine, 57°2. 

The difference between the molecular refractivities of the isomeric 
nitrosoamines is much smaller than that for the corresponding 
dialkyl compounds. It is also pointed out that the specific refrac- 
tions of the dinitrodialkylanilines are much greater than the corre- 
sponding values for the nitrosoamines. It is suggested that this 
may be conveniently utilised as a means of distinguishing between 
the two groups of substances. H. M. D. 


The Effect of an Electric Field on the Spectrum Lines of 
Hydrogen. Tosnio Takamine and Usasuro Yosuipa (Mem. Coll. 
Sei. Kyoto, 1917, 2, 137—146).—The method of Lo Surdo (Atti 
R. Accad, Lincei, 1913, [v], 22, 664) has been employed in the 
further investigation of the influence of an electric field on the 
hydrogen lines. In this method the spectrum of the glow in the 
region of discharge immediately in front of the cathode is sub- 
mitted to investigation, the potential gradient in this region being 
very large. 

The most satisfactory results were obtained with the H, line, 
for which, in addition to the two outer parallel and three per- 
pendicular components, the authors’ photographs reveal the exist- 
ence of four inner parallel components and two inner perpendicular 
components. These have been identified with components which 
Stark’s method of observation has already shown to occur in the 
electrically resolved spectrum. 

The separation of the inner component lines is found to be 
proportional to the intensity of the electric field. H. M. D. 


The Triplet Series of Radium. Giapys A. ANstow and 
Janet T. Howeit (Proc. Nat. Acad. Sci., 1917, 3, 409—412).— 
The elements of the second group of the periodic table are 
characterised by the fact that the principal, first, and second 
subordinate series of spectral lines contain doublet and triplet 
series. If the logarithms of the frequency differences between the 
extreme members of the triplets are plotted against the logarithms 
of the atomic numbers of the corresponding elements, it is found 
that alternate elements fall on straight lines. The straight line 
passing through calcium, strontium, barium, and radium indicates 
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that the frequency difference for the radium triplets should be 
approximately 3060. 

The known radium lines give triplets with average frequency 
differences of 2016°64, 1036°15, and 3052°79, and it would seem 
that the last frequency difference is characteristic of the radium 
spectrum. The first line of the triplet combinations in the prin- 
cipal series is given by m=44349-0 —109675/(m + 10855)’, in the 
first subordinate series by m= 25236°8 — 109675 /(m +0°8062)", and 


in the second subordinate series by m=25153°0—109675/(m+ 
0°6196)?. H. M. D. 


Spectra of High Frequency. Manne Siecpaun (Compt. rend., 
1917, 165, 59. Compare A., 1916, ii, 362, 405)—A claim for 
priority over Ledoux-Lebard and Dauvillier (this vol., ii, 283). 

W. G. 


The Spark and the Vacuum Arc Spectra of some Metals 
in the Extreme Ultra-violet. Tosnio TaKAMmINE and SHIGEHARU 
Nitra (Mem. Coll. Sci. Kyoto, 1917, 2, 117—135).—The wave- 
lengths of lines in the spark spectra of silver, aluminium, gold, 
bismuth, cadmium, cobalt, iron, manganese, platinum, antimony, 
and thallium have been measured over the region A 2000—A 1830 
by using a quartz spectrograph and Schumann plates. In every 
case, new lines were observed in the most refrangible portion of the 
ultra-violet region. 

The vacuum arc spectra of bismuth, antimony, and thallium 
were also photographed and several new lines detected for each 
element in the region A 2000—A 1850. H. M. D. 


The Occurrence of Harmonics in the Infra-red Absorp- 
tion Spectra of Diatomic Gases. James B. BrinsmapeE and 
Epwin C. Kemsre (Proc. Nat. Acad. Sci., 1917, 3, 420—425).— 
With reference to Bjerrum’s explanation of the structure of the 
infra-red absorption bands of gases, an examination has been 
made of the infra-red spectra of hydrogen chloride and hydrogen 
bromide. In accordance with the requirements of the quantum 
hypothesis, first harmonics have been found in the spectra of both 
gases. The structure of these bands, as well as that of the corre- 
sponding weak carbon monoxide band, is found to be in general 
agreement with theory. Although an attempt was made to detect 
second and third harmonics in the spectra of hydrogen chloride 


and carbon monoxide, these experiments gave a negative result. 
H. M. D. 


Qualitative Spectrum Analysis of Organic Dyestuffs by 
Formanek's Method. Jos. Poxornt (J. Soc. Dyers, 1917, 33, 
162—166).—A reply to criticisms of the mode of interpreting the 
spectral observations in Formanek’s method of detecting organic 
dyes. H. M. D. 


Inquiries into the Explanation of Radium Disintegration. 
TaRINI Caran CuoupHart (Chem. News, 1917, 116, 25—27).— 
The paper discusses the origin of the excess of hydrogen in the 
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radioactive decomposition of water, the ioss of weight of a radium 
salt by disintegration, and the fate of the halogen in radium 
haloid when the radium disintegrates, directing attention to the 
unexplained problems in connexion therewith. F. 8. 


‘‘ Spark-lengths '’ in various Gases and Vapours. Roserr 
Waricut (T., 1917, 111, 643—649).—The variation of the length 
of the spark with the nature of the surrounding gas or vapour has 
been examined under conditions in which the form of the spark- 
gap, the temperature, pressure, and the voltage were the same for 
the different vapours experimented on. The voltage was 
maintained appreciably constant by arranging an air-gap of 
definite length in parallel with the vapour-gap, the length of the 
latter being adjusted so that sparking took place equally through 
the air- and vapour-gaps when the potential was carefully raised. 

For series of chemically comparable substances the length of the 
vapour-gap decreases with increase in the molecular weight. In 
other words, the insulating power relative to that of air increases 
with the molecular weight of the substance. It should, however, 
be noted that the curves connecting potential and length of spark 
are not by any means parallel and may intersect one another. 
This intersection was actually observed in the case of carbon 
dioxide and air, the former being the better insulator at low 


potentials, whereas the reverse holds at higher potentials. 
H. M. D. 


Current Potentialsjof Electrolyte Solutions. II. H.R. Kruyr 
(Proc. K. Akad. Wetensch. Amsterdam, 1917, 19, 1021—1028. 
Compare A., 1914, ii, 837).—In the further investigation of the 
influence of electrolytes on the current potential, experiments have 
been made with solutions of hydrochloric acid and pchloroaniline 
hydrochloride. In both cases the reduction of the current poten- 
tial is much greater than that produced by potassium chloride. 
This result can be readily accounted for on the assumption that 
the phenomenon is dependent on the facility with which the respec- 
tive cations are adsorbed. 

According to Helmholtz’s theory, the product of the current 
potential and the electrical conductivity of the flowing liquid 
affords a measure of the electric charge on the capillary tube. 
When the charge of the capillary obtained in this manner is plotted 
as a function of the concentration of the electrolyte, curves are 
obtained which show amaximum. In the case of potassium chloride, 
the maximum corresponds with a much larger concentration than 
that found for solutions of hydrochloric acid, barium chloride, and 
p-chloroaniline hydrochloride. These observations are obviously 
closely connected with those which have been made on the influence 
of electrolytes on the cataphoresis of oil emulsions, and attention is 
directed to the similarity between the results of these experiments. 
If the contact charges for the different electrolytes are compared 
at a concentration greater than those which correspond with the 
above-mentioned maxima, it is found that the order in which the 
electrolytes arrange themselves is the same as that which expresses 
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their relative coagulating powers. This again is in favour of the 
theory that the current potential is largely determined by ion 
absorption phenomena. H. M. D. 


Hydrates of Alcohols and Fatty Acids. II. Jonanne 
CHRISTIANSEN (Zeitsch. physikal. Chem., 1917, 92, 257—274. Com- 
pare A., 1916, ii, 75).—A continuation of the work previously pub- 
lished. Experiments are described which indicate that the position 
of the ballistic electric neutral point of aqueous solutions of alcohols 
and fatty acids is practically unaffected by change of temperature 
at low temperatures. It is shown that errors are introduced into 
the measurements by evaporation during the projection of solution 
on to the electrode, and as this evaporation is obviously dependent 
on the condition of the surrounding atmosphere experiments have 
been carried out in air (a) dried with calcium chloride, (b) 
saturated with the solution in question, (c) saturated with water 
vapour, (d) saturated with the alcohol or acid vapour, and (e) 
ordinary air. These experiments show that at 0° the errors intro- 
duced are unimportant. A series of determinations of the neutral 
point has therefore been made at 0° for solutions of methyl 
alcohol, ethyl alcohol, propyl alcohol, trimethylearbinol, formic 
acid, acetic acid, propionic acid, and butyric acid in aqueous solu- 
tions containing definite quantities of sodium chloride. It is found 
that the ballistic electrically neutral solutions have compositions 
corresponding with definite hydrates. The following hydrates are 
therefore assumed to be present in the solutions: methyl alcohol, 
1:2H,0; ethyl alcohol, 1:4H,O; propyl alcohol, 1:8H,O; tri- 
methylearbinol, 1:16H,O; acetic acid, 1:3H,O; propionic acid, 
1:9H,O; and butyric acid, 1:27H,O. A theoretical interpretation 
of the connexion between the ballistic electric neutrality and the 
presence of a definite hydrate is given in the paper. J. F. 8. 


Electrolytic Migration. Electrolysis of Solutions of 
Mixed Alkaline Salts. Marc van Lager (J. Chim. phys., 1917, 
15, 154—163).—The electrolysis of solutions of sodium carbonate 
has been examined from the point of view of current yield. It is 
shown that the resistance of the cell increases as the electrolysis 
proceeds owing to the formation and precipitation of sodium 
hydrogen carbonate. The addition of an oxy-salt of sodium to 
the carbonate decreases the formation of hydrogen carbonate and 
makes it possible to obtain directly cathode liquors which are very 
rich in sodium hydroxide. This addition (of nitrate or sulphate) 
also brings about a considerable increase in the current yield. The 
yield may be calculated by the formula of Foerster and Jorre, and 
since this is based on the transport numbers of the ions it 
follows directly that the results mentioned above are an immediate 
consequence of the ionic migration. The mechanism of the migra- 
tion changes brought about by the addition of an oxy-salt is dis- 
cussed in the paper. It is shown that by choice of a suitable 
diaphragm sodium carbonate may be directly and economically 
converted into sodium hydroxide by the electrolysis of aqueous 
solutions. J. F. S$. 
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Ultra-microscopic Investigation of very thin Metal and 
Salt Films obtained by Evaporation in High Vacuum. 
W. Rernpers and L. Hampurcer (Proc. K. Akad. Wetensch. 
Amsterdam, 1917, 19, 958—968).—The thin films deposited on 
the inside of the bulbs of incandescent lamps when various sub- 
stances are heated to a sufficiently high temperature by the passage 
of the current through the metallic filament have been subjected 
to ultra-microscopic examination. 

In the case of sodium chloride which has been deposited in these 
circumstances, the film appears to be optically homogeneous under 
the ultra-microscope, and it would seem that the sodium chloride 
is in an amorphous-vitreous condition comparable with that of an 
undercooled liquid. If the vacuous bulb is opened, so that moist 
air comes into contact with the film of salt, it quickly becomes 
opalescent, and the ultra-microscope reveals a network of ultra- 
microns. In course of time this network becomes distinctly coarser, 
and ultimately it is possible to recognise the presence of 
cubic micro-crystals. In dry air, the crystallisation process takes 
place very slowly, and the vitreous condition may be preserved if 
the layer of salt is covered by Canada balsam. 

Metallic silver, when vaporised and condensed in the above 
manner yields a film the colour of which changes through greenish- 
yellow, orange, red, violet, and blue as the thickness increases. 
Under the ultra-microscope the red, violet, and blue films are 
distinctly heterogeneous, but the greenish-yellow film is apparently 
similar in structure to the sodium chloride deposit. Gold closely 
resembles silver in its behaviour, whilst tungsten only yields films 
of a grey or black colour, which could not be resolved under the 
ultra-microscope. 

A comparison of the above with metal films obtained by cathode 
disintegration indicates that the latter consist as a rule of coarser 
particles than those which are present in the evaporation films. 

H. M. D. 


Relationship of Heat Capacity to Entropy. Vu apimir 
NseGovan (Zeitsch. physikal. Chem., 1917, 92, 275—286).—A 
mathematical paper in which it is shown that the heat capacity 
of a substance is proportional to the absolute value of the entropy. 
The following equations are developed. These express for gases 
the dependence of entropy (S) on temperature (7) and pressure 
(P) on the one hand, and on temperature and volume (v) on the 
other: $=2°302607 log T—4:571 log p,, +k; S=2°30260? log T+ 
4°571 log v,+w. J. F.S. 


Critical Point, Critical Phenomena, and a few Condensa- 
tion Constants of Air. J. P. Kuenen and A. L. Crark (Proc. 
K. Akad. Wetensch. Amsterdam, 1917, 19, 1088—1098).—A 
detailed study has been made of the condensation phenomena in 
the critical region. According to the theory of mixtures, a dis- 
tinction has to be made between the “ plait point” at which the 
two coexisting phases become identical, and the “ critical point of 
contact,” which is the limiting condition for the separation into 
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two phases. The temperature and pressure corresponding with the 
“plait point” are —140°73° and 37°25 atmospheres, and with the 
“eritical point of contact” —140°63° and 37:17 atmospheres. The 
density of the liquid at these points is 0°35 and 0°31. The critical 
density of air calculated from the critical densities of oxygen and 
nitrogen by the simple mixture rule is 0°34, which lies between 
the two values given above. H. M. D. 


A Simple Exponential Function for the Representation of 
several Physico-chemical Phenomena. Vapour Tension of 
Liquids and Solids, Dissociation Pressure, Equilibrium 
Constants, Densities of Liquids and Vapours, and 
Radiation from Black Bodies. Atsert Scumipr (J. Chim. 
phys., 1917, 15, 97—153).—A theoretical paper in which it is 
shown that the expression log p/p,=/,—k/8 is more suited to the 
calculation of the vapour pressure of liquids and solids at different 
temperatures than the empirical formula of van der Waals. This 
expression contains two constants, k and 8, of which 6 represents 
the temperature of origin, a temperature characteristic of the 
substance and different from the absolute zero, and & is a function 
of this temperature. A method is described by which these two 
constants may be graphically evaluated from known experimental 
data. Tables of the values of these constants are given for 114 
liquid substances and 27 solid substances. The calculation of the 
vapour pressure of 14 substances, boiling between —186° (argon) 
and +925° (zinc), at various temperatures shows extremely well 
that the formula represents the change of pressure as a function 
of the temperature. The calculated values agree sufficiently well 
with the experimental values of different observers. This same 
formula has in twelve cases been applied to the calculation of the 
dissociation pressure at different temperatures. Tables of the 
calculated values are given along with the experimentally deter- 
mined values; the agreement is particularly good. Some examples 
are given which show that this same relationship is equally applic- 
able to the variations of the equilibrium constant of a gaseous 
system. Among other things, it is also shown that this formula 
represents the changes of the product of the liquid and gaseous 
densities of substances with change of temperature. The values 
of the constants have been calculated for 37 substances, and the 
value of the product has been calculated for chlorine and ether 
over a wide range of temperature. In both cases the results are 
in excellent agreement with the observed values of Young and 
Pellaton except at the higher temperatures, where considerable 
divergence is manifested. In these cases the calculation of the 
liquid density and the density of the saturated vapour shows that 
the combination of the present formula with the law of rectilinear 
diameters is capable of reproducing the changes of density of the 
two phases with temperature up to about 40° of the critical 
temperature. Finally, it is shown that this same formula is 
applicable to the radiation of absolutely black bodies at different 
temperatures. Tables are given showing the agreement between 
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(a) the luminous radiation and (6) the total radiation, with the 


observed values for temperatures between 100°1° and 1780°. 
J. F.S. 


Methods and Apparatus used in the Cryogenic Laboratory. 
XVII. Cryostat for Temperatures between 27° and 55° 
(absolute). H. Kameriincu Onnes (Proc. K. Akad. Wetensch. 
Amsterdam, 1917, 19, 1049—1058).—An apparatus is described 
which makes it possible to maintain constant temperatures over 
the range 27—55° absolute. This is attained by passing cooled 
gaseous hydrogen through liquid hydrogen contained in a specially 
constructed evaporator, the gas thus obtained, after being heated 
to the desired temperature, being conducted into the cryostat in 
which the experimental chamber is immersed. Experience has 
shown that the hydrogen vapour cryostat permits of the mainten- 
ance of temperatures for considerable intervals of time within the 
specified range with deviations which do not exceed 0°01°. 

H. M. D. 


Isothermals of Monatomic Substances and their Binary 
Mixtures. XVIII. A Preliminary Determination of the 
Critical Point of Neon. H. Kameruineu Onnus, C. A. CromMELIN, 
and P. G. Catu (Proc. K. Akad. Wetensch. Amsterdam, 1917, 19, 
1058—1062).—The construction of the thermostat described in the 
preceding abstract has enabled the authors to determine with 
accuracy the critical data for neon. The values found are: critical 
temperature, —228°35°; critical pressure, 26°86 atmos. 

H. M. D. 


A Method of Determining Molecular Weights. Epouvarp 
Ursain (Compt. rend., 1917, 165, 65—67).—A mixture of two 
non-miscible, volatile liquids is distilled, and the distillate 
analysed. Using one liquid the constants of which are known, the 
vapour density of the second liquid is given by d,=dpq,/(H —p)q, 
where d, p, and q are respectively the vapour density, pressure, and 
weight of the known liquid in 100 grams of distillate, d, and q, the 
corresponding constants for the liquid the molecular weight of 
which is being determined, and H the pressure under which the 
mixture is distilled. From the vapour density, the molecular 


weight of the liquid under examination can readily be calculated. 
W. G. 


The Additivity of the Specific Volume in Sols. H. R. 
Kruyt (Kolloid Zeitsch., 1917, 20, 239—242)——From measure- 
ments of the density of colloidal solutions, Wintgen (A., 1915, 
ii, 751) drew the conclusion that the volume relations in colloidal 
systems are exactly similar to those exhibited by true solutions. 
This conclusion is criticised, although it may be admitted that 
deviations from the mixture rule will be comparatively small in the 
case of colloidal solutions. H. M. D. 
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Measurement of Surface Tension by the Method of the 
Weight of Drops. F. Louis Perror (J. Chim. phys., 1917, 15, 
164—207, and Arch. Sci. phys. nat., 1917, [iv], 43, 476—486).—A 
review and criticism of the recent work on this subject, in which 
it is shown that the classic formula of the proportionality of the 
weight of a drop to its surface tension, ”=2ary, ought to be defi- 
nitely abandoned, since it is only a false approximation. The theory 
of Lohnstein, despite its static and capillary basis, may with advan- 
tage be tentatively allowed to replace the older formula. For 
physico-chemical investigations the method of Morgan, when sub- 
jected to the conditions and limitations placed on it by him, may 
be regarded as satisfactory. Up to the present no relationship 
between the weight of a falling drop and its other properties has 
been found. A bibliography of the literature of the subject from 
1899 is appended to the paper. J. F. S. 


Surface Tension and Cohesion in Metals and Alloys. 
Sypney W. Smiru (/. Just. Metals, 1917, 17, 65—118. Compare 
A., 1915, ii, 44).—The relations between surface tension and other 
physical properties of metals and alloys are discussed. Cases of 
liquation, as in the freezing of alloys of silver and copper, are 
explained by the considerable differences between the surface ten- 
sions and intrinsic pressures of the component metals. When the 
surface tensions and intrinsic pressures are practically equal, as in 
the alloys of gold and silver, or of silver and cadmium, liquation 
does not take place. The maximum hardness in a series of solid 
solutions usually occurs at a composition at which the products of 
the atomic percentages and the respective intrinsic pressures are 


equal. C. H. D. 


The Viscosity of Liquefied Gases. VI. Observations on 
the Torsional Oscillatory Movement of a Sphere in a 
Viscous Liquid with Finite Angles of Deviation and 
Application of the Results obtained to the Determination 
of Viscosities. VII. The Torsional Oscillatory Motion of 
a Body of Revolution in a Viscous Liquid. VIII. The 
Similarity in the Oscillatory Rotation of a Body of Revolu- 
tion in a Viscous Liquid. - J. E. Verscnarrerr (Proc. K. Akad. 
Wetensch. Amsterdam, 1917, 19, 1062—1073, 1073—1079, 
1079—1084).—A series of theoretical papers dealing with the oscil- 
latory motion of a sphere or similar bodies of revolution in viscous 
media and the application of the method to the determination of 
the viscosities of fluids. H. M. D. 


The Viscosity of Liquefied Gases. IX. Preliminary 
Determination of the Viscosity of Liquid Hydrogen. J. E. 
VeRSCHAFFELT and Cu. Nicatse (Proc. K. Akad. Wetensch, Am- 
sterdam, 1917, 19, 1084—1088).—In consequence of the low value 
' of the viscosity of liquid hydrogen, the damping of the oscillatory 
motion is very slight and the internal friction of the suspension wire 
is a factor of considerable importance in the determination. Ex- 
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periments showed that the internal friction at this low temperature 
varied within wide limits and was difficult to control. On this 
account the accuracy attainable is limited and the approximate 
value of the viscosity of liquid hydrogen at 20°36° abs. is given as 
000011. The density of the liquid is 0°0708. H. M. D. 


Fluidity. I. C. Drucker (Zeitsch. physikal. Chem., 1917, 92, 
287—319).--A theoretical paper in which the following points are 
discussed at length: (a) viscosities of gases and gaseous mixtures; 
(6) viscosity and vapour pressure; (c) fluidity of liquid mixtures; 
and (d@) fluidity and heat of fusion. Numerous curves and tables of 
results of other workers are introduced into the paper to illustrate 
the points raised in the discussion. It is shown that the viscosity 
of gases and liquids is closely related to surface phenomena; the 
effect of movement on the individual layers, and in particular on 
the layer adsorbed by the solid contact layer, can be referred to 
the dual influence of the viscosity-coefficient and the adsorptive- 
coefficient. The fluidity of liquid substances at different tempera- 
tures bears an almost linear relationship to the vapour pressure. 
The fluidity of binary liquid mixtures corresponds with a linear 
mixture formula, even when a chemical combination between the 
two liquids is present. In the latter case instead of a binary 
formula, a ternary or even a formula of a higher degree is neces- 
sary to represent the relationship. If, however, the complex or 
combined condition is sensitive to the volume change induced by 
movement, then a mixture formula can in no way represent the 
case. It is possible to calculate the heat change from the tempera- 
ture-coefficient of the fluidity ; this heat change is very close in value 
to the heat of fusion, and often is identical with it. The heat 
change of the spacial orientation of the crystals constitutes gener- 
ally only a very small fraction of the heat of solidification. 


J. F. S. 


An Improved Bunsen Diffusion Apparatus. Jerome S. 
Marcus (/. Zud. Eng. Chem., 1917, 9, 603).—A description of a 
modified all-glass apparatus designed to facilitate the introduction 
of the gas under investigation. 

The gas is introduced by a three-way tap which later connects 
the diffusion tube with the aperture, the entry of the gas being 
regulated by running mercury from another three-way tap situated 
in the lowest part of the bend of the U-tube between the diffusion 
tube and the mercury reservoir. The reservoir is of considerable 
cross-section, and is filled to the same level for each experiment 
so as to give a constant initial head of mercury. D. F. T. 


Studies of Solution. I. The Change of Molecular 
Solution Volumes in Solutions. Sxinxicn1 Horrsa (Mem. Coll. 
Sci. Kyoto, 1917, 2, 1—43).—The method of Forch (A., 1903, 
ii, 714) has been used to calculate the molecular volumes of solute 
and solvent in aqueous solutions of sucrose, potassium chloride, 
sodium chloride, and ammonium chloride at temperatures ranging 
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from 0° to 50°. The curves obtained by plotting the molecular 
solution volume against the concentration show that the water 
contracts, the molecular volume of the solvent decreasing with 
increase in the concentration. Similarly, the curves for the solute 
show that this expands, the volume increasing with the concentra- 
tion, although the rate of increase diminishes as the concentration 
increases. 

The contraction of the solvent, which is brought about by admix- 
ture with the various solutes, is discussed with reference to the 
osmotic pressure of the solution and Tammann’s internal pressure, 
and a modified method of calculating the internal pressure is 
described. 

By reference to the molecular volumes of a large number of 
organic substances which are only sparingly soluble in water, it is 
shown that, in general, the solubility decreases with increase in the 
magnitude of the molecular volume. H. M. D. 


Studies of Solution. II. A Conception of Osmotic 
Pressure. Suinxicui Horispa (Mem. Coll. Sci. Kyoto, 1917, 2, 
45—57).—A theoretical discussion of the nature and origin of 
osmotic pressure, in which it is suggested that the contraction of 
the solvent in solution (see preceding abstract) may be responsible 
for the effects which are generally attributed to the existence of 
so-called osmotic pressure. H. M. D. 


Rhythmic Diffusion Structures in Gelatin-Salt Jellies. 
I. W. Moetrer (Kolloid Zeitsch., 1917, 20, 242—250).—In a pre- 
vious paper (this vol., ii, 132) the author has put forward the view 
that gelatin jellies contain two substances, one of which, a-gelatin, 
forms a structural network, the spaces in which are occupied by 
8-gelatin, which is structureless. It is now suggested that rhythmic 
changes in the structure of the fibrillar network are responsible 
for the separation of foreign substances in rhythmically distributed 
layers. According to this view, the development of the structures 
known as Liesegang’s rings is not dependent on the chemical inter- 
action of substances after diffusion through a jelly medium, and 
such alternating layers may make their appearance when the sub- 
stance deposited is that contained in the jelly, and not the product 
of the reaction of this substance with a second. 

Experiments made with gelatin jellies containing sodium chloride 
show that rhythmic structures are developed when such jellies are 
brought into contact with solutions of hydrochloric acid. Chemical 
interaction in the ordinary sense does not take place in this system. 
It is assumed that the rate of diffusion of the acid is greater in the 
ease of fibrillar systems which are characterised by a radial dis- 
position of the fibril elements than in those systems the structural 
elements of which are oriented in a direction at right angles to the 
radial. Forces are thus called into play which indirectly determine 
a rhythmic alternation in the coagulation of the sodium chloride. 

The structures which have been observed under prescribed con- 
ditions are illustrated by a series of photographs. H. M. D. 
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In-, Uni, and Bi-variant Equilibria. XV. F. A. H. 
ScHREINEMAKERS (/’roc. K. Akad. Wetensch. Amsterdam, 1917, 19, 
999—1006. Compare this vol., ii, 299).—The equilibrium relations 
in heterogeneous systems are further discussed, and a summary is 


given of the various possible types of pressure-temperature dia- 
grams. H. M. D. 


The Temperature-coefficient of a Heterogeneous 
Reaction. R. G. van Name (Amer. J. Sei., 1917, |iv], 43, 
449—460).—-The, influence of temperature on the rate of disso- 
lution of metallic cadmium in an aqueous solution of iodine has 
been determined by measurements at 0°, 15°, 25°, 35°, 45°, 55°, 
and 65°. The method used has been described in an earlier paper 
(A., 1911, ii, 973). The value of the temperature-coefficient for 10° 
rise in temperature varies from 1°35 for the lowest to 1°19 for the 
highest temperature interval, and is consequently of the same 
order of magnitude as the temperature-coefficient for the diffusion 
of a binary electrolyte. In agreement with this it is found that 
the curves obtained by plotting the rate of dissolution and the 
fluidity of the solution against the temperature are of the same 
type. The rate of increase of the fluidity with temperature is, 
however, somewhat smaller. 

Over the temperature range examined, the velocity of dissolution 
of the metal is proportional to the product of the fluidity of the 
solution and the absolute temperature. This relationship is in 
accovd with Einstein’s diffusion formula, and the facts generally 
are regarded as affording evidence in support of the diffusion theory 
of heterogeneous reaction. H. M. D. 


A Contribution to the Energy Theory of Matter. H. 
SranLEy Repcrove (Chem. News, 1917, 116, 37—40).—Evidence 
is put forward in support of the view that additive properties of 
substances may be evaluated in terms of the number and type of 
the valency bonds. The substances dealt with by the author are 
all organic compounds, and for these it is shown that the mole- 
cular weight, the molecular heat of combustion, the molecular 
refractivity, and the molecular volume can be regarded as func- 
tions of the number and type of the valency bonds in the molecules. 

By a mathematical argument, it is further shown that any 
property which can be attributed to, or treated as a function of, 
the number and nature of the constituent atoms can ipso facto 
be attributed to, or treated as a function of, the number and type 
of the valency bonds. H. M. D. 
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Inorganic Chemistry. 


Volumetric Relationship of the Combination of Hydrogen 
and Oxygen, 2H,:O,., and the Atomic Weight of Hydrogen. 
Pu. A. Guye (J. Chim. Phys., 1917, 15, 208—214).—A theoretical 
paper in which the volume ratio of the combination of hydrogen 
and oxygen as found by different methods is critically discussed. 
On the one hand, the ratios of Scott (A., 1893, ii, 515), 2°00285, 
and of Burt and Edgar (A., 1916, ii, 427), 2°00288, are compared 
with the physico-chemically calculated values of Rayleigh, 2°00304, 
of Jaquerod and Scheuer, 2°00298, of Chappius and of Gray and 
Burt, 2°00308. The effect of these two sets of values on the atomic 
weight of hydrogen is considered, and it is concluded that for this 
value the rounded figure 1:0077 should be adopted. J. F. 8. 


Preparation of Alkali Percarbonates. JRorsster ANp 
HasstacHer Cuemicat Co. (U.S. Pat., 1225832; from J. Soe. 
Chem. Ind., 1917, 36, 712).—Hydrogen peroxide and an 
alkali carbonate are allowed to react in the presence of 2 
restricted quantity of water, common salt being added to aid the 
separation of the percarbonate. A silicate of magnesium is 
employed as a stabilising agent. D. F. T. 


Double Salt Formation between Nitrates and Sulphates 
in Aqueous Solution. A. Massinx (Zeitsch. physikal. Chem., 
1917, 92, 351—380).—The author has investigated the following 
systems at ag temperatures indicated: (1) (NH, ),SO,-NH,NO,- 
H,O (0°, 70°); (2) K,SO,-KNO,-H.O (35°); (3) Li,SO,- 
LiNO, “0 (ape, 35°); (4) Cuso, _Na. 80,-H,O (20°, 35°); 
(5) Cuso, —Cu(NO;).-H.O (20°); (6) Cu (NO,).-NaNO,-H,0 
(20°) ; (7) Na,SO,-NaNO,-H.O (10°, 20°, 25°, 30°, 34°, 35°) ; and 
(8) CuSO -Cu(NOs), NaNO, Na, SO,-H,O (20°). The isotherms 
for long series of mixtures in each case were determined, both solid 
and liquid phases being analysed in each case. It is shown that 
the double salts 9Li,8SO,,LiNO,,27H,O and 111Li,SO,,LiNO;,17H.O 
exist at 35°, but not at 25°. The saturation curve of Li,SO,,H,O 
is composed of two distinct branches. The compound 

NaNO,,Na,SO,,H,O 
exists at a minimum temperature 12°8° where it occurs as the 
stable solid phase; at 32° it disappears as stable solid phase, 
although at 35° it still appears as metastable solid phase. The 
compound 3NaNO,,4Na,SO, is stable between 20° and 35°. The 
compound 3NaNO,,2Na.SO, is stable between 30° and 35°. The 
lowest temperature at which anhydrous sodium sulphate is stable 
in the system NaNO,—Na,SO,-H,O is found to be 242°. In the 
quaternary system NaNO,—Na,SO,-CuSO,-Cu(NO,),-H,O no new 
double salts were found at 20°, the only compound appearing as 
solid phase at this temperature being NaNO,,Na,SO,, wH0. — 


wen wwe Ye Ww © 


INORGANIC CHEMISTRY. ii. 413 


The Phosphates of Calcium. IV. The Basic Phosphates. 
Henry Bassert, jun. (T., 1917, 111, 620—642. Compare A., 
1908, ii, 675).—The conditions of equilibrium in the system CaO- 
P,O;-H,O have been further investigated by experiments covering 
the region lying between those which are characterised by the 
existence of dicalcium hydrogen phosphate and calcium hydroxide 
as stable solid phases. Observations were made at 25°, 100°, and 
170—200°. At the lowest temperature, the equilibrium condition 
is attained only after very long intervals of time. 

It is shown that tricalcium phosphate and hydroxyapatite, 
3Ca,(PO,),,Ca(OH),, are the only two phosphates which can exist 
in stable equilibrium with an aqueous solution at 25°. This is 
probably the case at all temperatures. 

The ratio of CaO:P,0,; in the solutions with which hydroxy- 
apatite can exist in stable equilibrium extends over a considerable 
range, from solutions, on the one hand, which are faintly acid to 
a point which is quite close to that corresponding with a solution 
of pure calcium hydroxide. There is no evidence of the existence 
of phosphates between dicalcium hydrogen and _ tricalcium 
phosphate, nor of the formation of solid solutions as stated by 
Cameron, Seidell, and Bell (A., 1906, ii, 163, 164). It is con- 
sidered probable that hydroxyapatite is the only calcium phosphate 
which can exist in stable form under normal soil conditions. 

The nature of bone phosphate is discussed, and it is suggested 
that this represents a mixture of hydroxyapatite and calcium 
carbonate with small quantities of adsorbed hydrogen carbonates 
of sodium, potassium, and magnesium. H. M. D. 


The Solubility of Calcium Phosphates in Citric Acid. 
A. A. Ramsay (J. Agric. Sci., 1917, 8, 277—298).—The author 
finds that the substances commonly sold as “phosphate of lime”’ 
and “Caleii Phosphas B.P.” are mixtures of di- and tri-calcium 
phosphates. The methods generally used for the preparaticn of 
caleium phosphate yield a mixture of di- and tri-calcium phos- 
phates and calcium hydroxide. Pure tricalcium phosphate is 
obtained by acting on calcium oxide with phosphoric acid in the 
proportion of 3CaO:1P.,0,, and separating the precipitate within 
an hour. So prepared, about 91% of the total phosphoric acid is 
soluble in 2% citric acid, using the standard method for this deter- 
mination. This solubility is reduced to 84°5% if 25% of calcium 
carbonate is first added to the calcium phosphate. Further addi- 
tion of another 25% of calcium carbonate only reduces the solu- 
bility of the phosphoric acid to 84°3%. In this determination, the 
whole of the excess of calcium is dissolved during the thirty 
minutes’ extraction with the 2% citric acid. Since both tricalcium 
and dicalcium phosphates are soluble in the 2% citric acid solu- 
tion, the method of differentiating between these two forms of 
phosphate by the selective action of this solvent is unsatisfactory 
(compare preceding abstract). W. G. 

An Apparatus for the Purification of Mercury. Harrison 


E. Parren and Geratp H. Mains (J. Ind. Eng. Chem., 1917, 9, 
600—603).—A detailed description of an apparatus embodying 


ii. 414 ABSTRACTS OF CHEMICAL PAPERS. 

various suggested processes for the purification of mercury. The 
metal is broken into fine threads by passage through bolting silk, 
the threads during their subsequent fall through dilute nitric acid 
being made the anode of an electrolytic process. The mercury is 
automatically returned to the top, being raised by a current of 
air working on the injector principle; during this return journey, 
some oxidation of impurities occurs, and this effect is increased by 
having the return tube surrounded with a heating coil. After 
circulating 300 times, the purified mercury is twice distilled, first 
in a current of air and then in a vacuum. Most of the mercury 
lost by dissolving into the acid can be recovered by precipitation 
as calomel. D. .F. T. 


A Simple Method for the Purification of Mercury. 
Horace Barratt Dunniciirre (Chem. News, 1917, 116, 41—42). 
—The apparatus consists of a retort supported in such a manner 
that the neck is vertical, with the open end protruding into a 
covered beaker in which the purified mercury is collected. 
Through the tubulure of the retort passes the stem of a dropping 
funnel and also a piece of narrow glass tubing. 

The mercury to be purified is subjected to a preliminary puri- 
fication by the usual methods, and is then subjected to distillation 
in the apparatus. The tap of the dropping funnel is adjusted so 
that mercury drips into the retort at about the same rate as it is 
removed by distillation. This occurs at the rate of 400—500 grams 
per hour. All parts of the apparatus are cleaned by treatment 
with sodium hydroxide, acids, and dichromate mixture, and then 
washed with distilled water and dried by a current of dust-free 
hot air. H. M. D. 


Aluminium Production by Electrolysis. The Mechanism 
of the Reaction. Ricnarp Setiaman (J. Inst. Metals, 1917, 17, 
141—144).—It has generally been assumed that aluminium is 
formed by the reaction Al,O,+3C=3CO+2Al when a carbon 
anode is used. Actually the consumption of carbon may be much 
lower, and analyses of the anode gases, collected by enclosing one 
of the anodes in a sheet metal bell, show as much as 45°6% of 
carbon dioxide when the temperature is 945°, the proportion 
diminishing with rise of temperature. In laboratory experiments, 
heating externally to avoid excessively high current densities, gases 
containing more than three volumes of carbon dioxide to one of 
monoxide have been obtained. It is uncertain whether the reac- 
tion should be represented by 2A1,0,+3C=4A1+ 3CO,, or whether 
the primary anodic product is oxygen, which reacts with the carbon 
anode in a manner dependent on temperature, current density, 
rate of removal of gas, and other factors. C. H. D. 


Mechanism of the Tempering of Carbon Steels. P. 
CHEVENARD (Compt. rend., 1917, 165, 59—62. Compare this vol., 
ii, 372).—A study of the cooling of carbon steels in hydrogen, nitro- 
gen, or mixtures of these two gases, the velocities of cooling being 
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varied. The results obtained confirm the conclusions of Portevin 
and Garvin (compare this vol., ii, 372). Tempering results from a 
displaced transformation at low temperatures. This transformation 
is incomplete, and the martensite encloses a certain proportion of 
the metal in a state stable at higher temperatures. For a given 
method of cooling, the maximum temperature of annealing, 4, and 
the minimum temperature of tempering, 6,, are higher and more 
widely separated the slower is the velocity of cooling. W. G. 


Manganese Steels. <A. Porrevin (Compt. rend., 1917, 165, 
62—65).—By annealing, followed by very slow cooling of steels 
containing 7% manganese and 0°5—1°0% carbon, it is possible to 
obtain lamellar perlite with martensite. With a steel containing 
12% manganese and 1% carbon, by very slow cooling the co-exist- 
ence of lamellar perlite and austenite separated by a thin border 
of troostite can be obtained. By ordinary annepling the whole 
becomes austenitic. Using a steel containing 9°8% manganese and 
066% carbon, by slow cooling it was possible to find the complexes 
troostite—perlite—martensite-austenite, the martensite arising from 
a polymorphic transformation of the austenite. W. G. 


Monoclinic Double Selenates of the Nickel Group. 
A. E. H. Turron (Phil. Trans., 1917, A, 217, 199—235).— 
This communication deals with the morphology and optical proper- 
ties of crystals of the four double selenates of the series 

R,M(SeO,).,6H,O, 

in which M is nickel and R is potassium, rubidium, cesium, or 
ammonium. They belong to the large monoclinic isomorphous 
series of double sulphates and selenates, of which ferrous ammonium 
sulphate is the most familiar example. Great care has been taken 
in every case to obtain the most perfect crystals for examination, 
and their morphological and optical properties have been fully 
investigated. They belong to the holohedral prismatic class of the 
monoclinic system, the symmetry plane is the optic axial plane, 
and, except in the case of the cesium salt, the double refraction is 
positive. The dimensions of the optical ellipsoid have been deter- 
mined in each case. 

Potassium nickel selenate: a:b:c=0°7467:1:0°5059; B= 
104927’; Df’ 2559; M.V.=206°14. 

Rubidium nickel selenate: a:b:c = 0°7395:1:0°5031; B= 
105°20’; D7? 2°856; M.V.=216°96. 

Caesium nickel selenate: a:b:ce=0°7288:1:0°4993; B=106°11'; 
D? 3114; M.V.=229°17. 

Ammonium nickel selenate: a:b:c=0°7395:1:0°5048; B= 
106°17’; D? 2°243; M.V.=216°53. 

A careful comparison of the four salts with respect to all the 
properties subjected to accurate measurement has been made, with 
the result that the author’s previous conclusions regarding the 
morphotropic relationship between ammonium and the alkali 
metals is fully confirmed. The axial ratios and molecular volumes 
of the rubidium and ammonium salts are almost identical; hence 
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on the law of valency volumes, see this vol., ii, 244. E. H. R. 


Recovery of Molybdenum Residues. Vicror LeNnuer and 
M. P. Scuuttz (J. Ind. Eng. Chem., 1917, 9, 684—685).—A 
description of a method based on the separation of the molybdenum 
as sulphide. 

Waste molybdate liquors are diluted or treated with alkali so 
that the amount of free nitric acid is reduced to 0°1—0°4%. Hydro- 
gen sulphide is then passed into the solution, preferably warm, and 
the precipitated molybdenum sulphide is washed and dried, after 
which it may be converted into the trioxide by roasting. 

Ammonium phosphomolybdate is dissolved in sufficient aqueous 
sodium hydroxide to give a solution just alkaline to phenol- 
phthalein ; the liquid, after filtration if necessary, is treated with 
hydrogen sulphide, and the molybdenum sulphide precipitated by 
acidifying with dilute hydrochloric acid. D. F. T. 


Zirconyl Acid Sulphate. Ep. Cuauvener (Compt. rend., 1917, 
165, 25—-28).—A study of the neutralisation of the acid sulphate, 
80,:ZrO,SO,, in V/1000-solution with WV/1000-sodium hydroxide 
gives two sharp changes, the first corresponding with the formation 
of the normal sulphate and the second with the formation of a basic 
sulphate, SO,:ZrO,ZrO,. Thus the most stable state of the system 
ZrO, and SO, is the latter form. The compounds of the zirconyl 
radicle have a great tendency to yield compounds of the type 


A:ZrO,Zr0,. 


The Occurrence of Germanium in Missouri and 
Wisconsin Blendes. G. H. Bucuanan (J. Ind. Eng. Chem., 1917, 
9, 661—663. Compare A., 1916, ii, 486).—Small quantities of 
germanium are present both in Wisconsin and Missouri zinc ores 
and tend to become concentrated in the residues remaining in the 
retorts, so that oxide of zinc prepared from spelter residues may 
contain a considerable proportion of germanium. 

The method adopted for testing zinc oxide for traces of german- 
ium consisted of mixing 100 grams with 200 c.c. of concentrated 
hydrochloric acid and distilling to about one-half the volume in a 
current of chlorine, collecting the distillate by means of a water- 
cooled condenser. The distillate was diluted with an equal bulk of 
water and treated with hydrogen sulphide for half an hour; if no 
other precipitate than sulphur is obtained, germanium is absent. 
The nature of the precipitate was confirmed by dissolving in boiling 
water, re-precipitating with hydrogen sulphide in the presence of 
hydrochloric acid, dissolving the new precipitate in aqueous am- 
monia, evaporating to dryness, and igniting the residue; the solu- 
tion of the residue in a little water, on addition of hydrofluoric acid 
and saturation with potassium chloride, should, if germanium is 
present, give a bulky, grey precipitate, soluble on heating or on the 
addition of water. D. F. T. 


their structural units, the dimensions of which are given by the 
topic axial ratios, are congruent. For the bearing of these results 
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Mineralogical Chemistry. 


Eakleite, a New Mineral from California. Esper S. Larsen 
(lmer. J. Sci., 1917, [iv], 48, 464—465)—A small specimen 
labelled ‘‘ Wollastonite, St. Inez, Calif.” in the museum of the 
University of California was found on optical examination to 
represent a new species, for which the name eak/eite is proposed. It 
is pale pink with a fibrous structure, and resembles pectolite in 
appearance. D 2°685—2°705; H 6}; fusibility, 2}; readily decom- 
posed by acids with separation of flaky silica. It is optically posi- 
tive, with a very small axial angle; the direction of extinction (y) 
is parallel to the fibres; refractive indices (Na) a=B=1°583, 
y=1°593. The following mean of twoanalyses by A. 8. Eax ez corre- 
sponds with the formula 5CaO,5Si0,,H,O, representing perhaps a 
calcium pectolite: 


SiO,. Fe,0,. CaO. MgO. Na,O. K,0. H,0. Total. 
50-17 1-04 45-45 trace nil nil 3-18 98-84 


L. J. S. 


The Constitution of Melilite and Gehlenite. Frank 
WiIGGLEsSWorTH CLaRKE (A mer. J. Sct., 1917, [iv], 48, 476—484).— 
The recent paper by Schaller on these minerals (A., 1916, ii, 632) 
is discussed, and the analyses recalculated as mixtures of the follow- 
ing molecules: Al,(Si0,),Ca,Na, (soda-lime-sarcolite), Al,(Si0,),Ca, 
(sarcolite), Al,(SiO,),Cayg (‘normal melilite’), Al,(Si,O,)¢Ca,Na,, 
and Al,(SiO,),Ca,(AlO,Ca),. The last two of these are hypotheti- 
cal, the former, a trisilicate, to express the excess of silica over the 
orthosilicate ratio met with in melilite, and the latter, with the 
basic univalent group, AlO,Ca, to explain the deficiency of silica 
in gehlenite. 

These molecules are represented graphically in accordance with 
the author’s theory of the silicates (A., 1897, i1, 50), and the genetic 
and paragenetic relations of these and other allied minerals (anor- 
thite, garnet, epidote, idocrase, scapolite) are discussed. As sub- 
stitution derivatives of the normal aluminium orthosilicate, 
Al,(SiO,)3, the following alumosilicic acids are now postulated: 
Al,(SiO,),H, (‘trialic’ acid, for example, anorthite is calcium 
‘trialate’); Al,(SiO,),H, (‘dialic’ acid, for example, garnet and 
sarcolite are calcium ‘dialates’); and Al(SiO,),Hy (‘ unalic’ acid, 
for example, the melilite silicate is calcium ‘unalate’). L. J. S. 
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Analytical Chemistry. 


An Automatic Suction Attachment for an Ordinary 
Pipette. J. P. Scuroeper (J. Ind. Eng. Chem., 1917, 9, 687—688). 
—To the ordinary mouthpiece of the pipette is attached by means 
of rubber tubing a three-way tap, one of the remaining tubes of 
which is open to the atmosphere, whilst the other serves for the 
application of the necessary suction by means of a pump. In 
order to facilitate the exact filling of the pipette, a groove is filed 
on the surface of the barrel of the tap across the edges of the bored 
hole so that the suction may be cut off gradually. 

If the pipette is cut short at its graduation mark, the shortened 
stem being passed through a bung and fitted by this into a wider 
glass tube, which is then attached to the three-way tap, the pipette 
cannot be filled beyond the mark, and the necessity for the careful 
regulation of the suction is reduced. ie 


A Modified Soxhlet Extractor. D. F. Twiss and W. McCowan 
(J. Soc. Chem. Ind., 1917, 36, 692).—A description of a glass con- 
tinuous extraction apparatus, somewhat resembling that of Blount 
(Analyst, 1888, 18, 127), but with the outer jacket reaching only 
to a level just above the aperture by which the vapour of the 
solvent passes into the extraction cup. The apparatus is thereby 
rendered stronger and the condensation of vapour in the outer 
jacket is decreased. By restricting the size of the aperture by 
which the vapour passes from the outer jacket into the inner cup, 
an excess of temperature in the outer jacket can be maintained 
sufficient to keep the liquid in the inner cup in steady, quiet 
ebullition. ee 


A New, Practical Colorimeter. E. Moreau (Ann. Falsif., 
1917, 10, 235—-237).—The apparatus consists of a flat-bottomed, 
graduated tube of the same internal] diameter as the ordinary com- 
parison tubes, which has sealed in near the lower end a lateral tube 
connected by rubber tubing to a reservoir, containing the standard 
comparison solution. A known volume of the solution under exam- 
ination is placed in the comparison tube together with the necessary 
reagent, and the tube is placed alongside the graduated tube, into 
which is then allowed to flow the standard solution and reagent, 
until the depth of colour in the two tubes viewed vertically is iden- 
tical. The amounts of the constituent to be determined present in 
the two tubes are inversely proportional to the volumes of liquid 
used. W. G. 


Method of Rendering More Sensitive Colorimetric 
Analyses. Grorcres Le Roy (Ann. Falsif., 1917, 10, 208—210).— 
In the colorimetric analysis of water, for the purposes of estimating 
the amount of an unstable constituent, such as free chlorine, pre- 
sent in quantity so small as not to be detected by the ordinary 
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methods, a k:uown, sufficient amount of chlorine is added to the 
water to bring it within, the limits of detection, and then the ordin- 
ary colorimetric estimation is performed. W. G. 


Potassium Hydrogen Carbonate as an. Analytical 
Standard. G. Bruuns (Chem. Zeit., 1917, 41, 386—388).—The 
author confirms the conclusion previously arrived at by Winkler 
(A., 1915, ii, 647) and Inecze (A., 1916, ii, 146) that potassium 
hydrogen carbonate is a trustworthy analytical standard for all but 
extremely accurate work. It may be prepared even more simply 
than these authors suggest by allowing the ordinary “ pure” salt 
in fine powder to remain exposed for several hours in a dry room. 
Standardised against fused sodium chloride, a sample prepared in 
this way was found to be correct to 0°02%. Solutions stronger than 
V/10 should not be employed, owing to the tendency to evolve 
carbon dioxide, which is exhibited by concentrated solutions. 


G. F. M. 


Theory of the Electrolytic Estimation of the Halogens 
as Silver Haloids. A. H. W. Aven (Zeitsch. physikal. Chem. 
1917, 92, 520—344).—A theoretical paper in which the theory of 
the electrolytic estimation of halogens as silver haloids is developed 
on the basis of the Nernst diffusion theory. The course of the 
diffusion curves of silver ions and halogen ions is calculated, as well 
as the quantity of silver haloid which is deposited in the solution 
and its distribution over the diffusion layer. The form of the theo- 
retical current potential curve for a silver anode in a solution of a 
haloid is determined, and the fractions of the current which are 
used in the formation of the silver haloid on the anode and in the 
solution are evaluated. From the ratio of these two fractions tie 
smallest possible error of the analysis is calculated. It is thus 
shown that under suitable conditions the estimation of chloride is 
very accurate, and that of the other haloids much more so. The 
current potential curves for chlorides, bromides, and iodides with 
a silver anode have been experimentally determined and compared 
with the theoretically developed curves. A sufficient agreement 
between the two sets of curves is demonstrated. J. F. 8. 


Estimation of Free Chlorine in Hypochlorite Solutions. 
F. Dienert and F. WanpenBuLKke (Compt. rend., 1917, 165, 
28—29).—Working with dilute solutions containing not more than 
0°5 gram of free chlorine per litre, the following method gives a 
ready means of estimating the free chlorine. Five c.c. of the hypo- 
chlorite solution are diluted to the above degree with water, and 
ammonium sulphate to the extent of at least 150 parts for every 
part of free chlorine is added and a few crystals of potassium 
iodide. The iodine set free is then titrated with standard arseni- 
ous acid solution. W. G. 


Microreactions of the Perchloric Ion. G. Denicis (Ann. 
Chim. anal., 1917, 22, 127—128).—Use is made of the character- 
istic properties of the perchlorates of certain alkaloids (compare 
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this vol., ii, 345) for the detection of the perchloric ion. Either a 
1% solution of strychnine sulphate in water or a 2% solution of 
brucine in dilute acetic acid, or a 2% solution of morphine hydro- 
chloride is used, one drop being added to a drop of the solution 
under examination on a microscope slide. The resulting crystals 
are examined under the microscope. With strychnine, 1 part of 
perchloric ion in 1000; with brucine, 2—3 parts in 1000, and with 
morphine, 5 parts in 1000 can be detected. W. G. 


Argentometric Estimation of Bromides and Iodides. 
I. M. Kouruorr (Pharm. Weekblad, 1917, 54, 761—766).—TIodides 
can be estimated in the presence of 20% of chlorides and 2% of 
bromides by silver nitrate in sulphuric acid solution, with starch 


iodide as indicator. A. J. W. 


Volumetric Estimation of Sulphur in Pyrites. T. J. I. 
Craig (Chem. News, 1917, 115, 253255, 265—-268).—A method 
is described for tne volumetric estimation of sulphur in pyrites 
based on its oxidation to sulphuric acid by means of aqua regia, or 
preferably nitric acid and bromine, and titration with standard 
alkali hydroxide after the removal of all the other acid ions from 
the solution. It is shown that nitric acid is completely eliminated 
from the aqua regia solution of pyrites by evaporating to dryness 
twice with hydrochloric acid, and finally drying for an hour at 
110°, whilst from the nitric acid—bromine solution two evapora- 
tions to dryness, followed by an hour’s heating at 110°, is sufficient 
to remove both nitric acid and bromine. Where hydrochloric acid 
is present, it can only be completely eliminated by treating the solu- 
tion with silver oxide, the alternative being to estimate it with 
standard silver nitrate and make the requisite allowance in the 
subsequent titration of the sulphuric acid. When arsenic acid is 
present it is shown to be practically all eliminated by the precipi- 
tated ferric hydroxide, and hence does not interfere with the titra- 
tion. The procedure recommended is briefly as follows: 10 grams 
of pyrites are treated with 30% nitric acid, the reaction mixture 
cooled to 50°, treated with 5 c.c. of bromine, and boiled until no 
more brown fumes are liberated. Nitric acid is eliminated as above 
described, and the residue dissolved in water and made up to 
250 c.c. Of this solution 25 c.c. are boiled with a known excess of 
N-sodium hydroxide and the solution made up to 200°25 c.c. 
(0°25 c.c. to allow for the volume occupied by the ferric hydroxide). 
After filtration, an aliquot portion is titrated to neutrality with 
phenolphthalein as indicator. The results obtained are claimed to 
be closely in accord with those obtained by the more elaborate 
gravimetric method. The paper includes a short historical sum- 
mary of the various methods suggested for the estimation of 
sulphur in pyrites. G. F. M. 


The Estimation of Free Sulphur Trioxide in Fuming 
Sulphuric Acid by Titration with Water. R. G. Parker 
(J. Soc. Chem. Ind., 1917, 36, 692—694).—The author finds that 
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the amount of sulphur trioxide in fuming sulphuric acid can be 
accurately estimated by titrating a weighed quantity of the acid 
in a stoppered cylinder with water until no further fuming occurs 
when air is blown through a glass tube on to the surface of the 


liquid. D. F. Xs 


Sulphuric Acid for [Use in] the Nitrate Test. H. D. 
STEENBERGEN (Chem. Weekblad, 1917, 14, 647—648).—Sulphuric 
acid for testing for nitrates in milk can be freed from nitric acid by 
agitation with mercury in a Lunge nitrometer. A. J. W. 


Estimation of Nitrate in the Presence of Chlorides. 
W. F. Gericke (J. Ind. Eng. Chem., 1917, 9, 585—586).—In order 
to avoid the undesirable rise in temperature on the addition of 
sulphuric acid to the dry mixture of nitrates and chlorides in the 
colorimetric estimation of nitrates, the author recommends the 
addition of sulphuric acid and the phenoldisulnhonic acid reagent 
before the evaporation of the solution, the mixture being evapor- 
ated subsequently, the temperature of the final stages of the eva- 
poration being preferably below 70°. When the solution has 
attained the correct concentration as judged by the colour, it is 
diluted, cautiously neutralised, and compared in the colorimeter 
with a standard in the usual manner. eS & A 


The Phenolsulphonic Acid Method for Nitrates in 
Waters High in Magnesium Salts. M. Srarr Nicnots (J. Ind. 
Eng. Chem., 1917, 9, 586—587).—In the estimation of nitrates by 
the above process the presence of iron and magnesium salts may 
cause complications by the formation of a precipitate on the addi- 
tion of the alkali hydroxide. The author therefore advises the 
filtration of the solution before the colour comparison if iron is 
present, but in the absence of iron salts it is sufficient after the 
neutralisation to add the requisite quantity of ammonium chloride 
to maintain the magnesium hydroxide in solution, the dilution 
being effected subsequently. D. F. T. 


A New Method for the Destruction of Tissues for the 
Detection of Arsenic and the Examination of their Ashes. 
ArManD Gautier and P. CLrausmann (Compt. rend., 1917, 165, 
11—16).—The tissues or organs are heated in an oven at 300° 
until they become friable, when they are ground up and mixed 
with 2—3% of their weight of calcium oxide, which is then slaked 
with a little water. The mixture is heated in a flat porcelain dish 
in a furnace at a temperature such that the base of the muffle shows 
a dull red. At the end of two hours the white, porous ashes are 
powdered, extracted with water, and acidified with a few drops of 
sulphuric acid. The mixture is boiled and filtered, the filtrate 
being evaporated until white fumes appear. The residue is taken 
up with water and transferred to a Marsh’s apparatus, in which 
the usual estimation of arsenic is made. The results obtained are 
accurate to 0°001 mg. of arsenic in 100 grams of tissue. The ash 
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could also be used for the detection of borates, silicates, phos- 
phates, fluorine, nickel, silver, or copper. W. G. 


A Rapid Method for the Estimation of Water-soluble 
Arsenic in Lead Arsenate. H. A. Scnorz and P. J. Watpsrein 
(J. Ind. Eng. Chem., 1917, 9, 682—683).—A_ description of 
method closely similar to that of Gray and Christie (this vol., 
ii, 102), which the authors have used satisfactorily for three years. 


D. F. T. 


The Influence of Calcite Inclusions on the Estimation of 
Organic Carbon in Soils. Epmunp C. SHoxey and Wm. H. Fry 
(J. Ind. Eng. Chem., 1917, 9, 588—589).—Attention is directed to 
the fact that with soils containing calcite included in quartz grains 
the copper oxide combustion method for the estimation of organic 
carbon will give values higher than those obtained by the wet 
combustion method with sulphuric acid and potassium dichromate 
because the former will cause the liberation of carbon dioxide 
from the included calcite by disruption of the grains. The lower 
values for organic carbon frequently obtained by the wet process 
may therefore not always be due to the greater accuracy of the 
copper oxide method of combustion. D. F. F. 


Acidosis. II. Estimation of Carbon Dioxide and Car- 
bonates in Solution. Donatp D. van Styke (J. Biol. Chem., 
1917, 30, 347—-368).—The method is based on that of Swanson 
and Hulett (A., 1916, ii, 48), in which, however, after shaking the 
solution of carbon dioxide in a vacuum, the water, instead of the 
gas, is removed from the chamber and the volume of liberated 
carbon dioxide then measured over mercury in a calibrated tube 
at the top of the same chamber. The apparatus consists essentially of 
a 50 c.c. pipette with three-way cocks at the top and bottom, and 
a 1 c.c. scale on the upper stem divided into 0°02 c.c. divisions. 
The pipette is connected at the bottom with (i) a chamber into 
which the solution is drawn off after the carbon dioxide has been 
extracted from it, and (ii) a tube to permit the entrance of mer- 
cury and subsequent release of the vacuum and measurement of the 
extracted carbon dioxide. Corrections for the volume of air dis- 
solved in the solution which enters the apparatus and for that frac- 
tion of the total carbon dioxide which remains unextracted because 
of its solubility in water are calculated, and can be applied by a 
single factor, which can be read off at once from a table included in 
the text. 

The apparatus is designed especially for the analysis of 1 c.c. 
samples of blood plasma, but is applicable to aqueous solutions in 
general, as well as for the estimation of dissolved gases other than 
carbon dioxide. The entire analysis is performed at the ordinary 
temperature, requires about three minutes, and without special pre- 
a is capable of accuracy to within 1% of the amount esti- 
mated. 

A micro-apparatus designed on a similar principle is also 
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described. With it the carbon dioxide content of 0°2 c.c. of blood 
plasma can be estimated with an accuracy of 1 volume per cent. 


H. W. B. 


Use of the van Slyke Carbon Dioxide Apparatus for the 
Estimation of Total Carbon Dioxide in Sea-water. J. F. 
McCienpon (J. Biol. Chem., 1917, 30, 259—263).—The author 
describes the edaptation of the van Slyke apparatus (see 
preceding abstract) for the estimation of carbon dioxide in sea- 
water, together with the method for applying the numerous neces- 
sary corrections to the results. H. W. B. 


Standardisation of a New Colorimetric Method for the 
Estimation of the Hydrogen-ion Concentration, Carbon 
Dioxide Tension, and Carbon Dioxide and Oxygen Content 
of Sea-water, of Animal Heat, and of Carbon Dioxide of 
the Air, with a Summary of Similar Data on Hydrogen 
Carbonate Solutions in General. J. F. McCuienpon (J. Biol. 
Chem., 1917, 30, 265—-288. Compare this vol., i, 105, and preced- 
ing abstract; McClendon and Magoon, A., 1916, ii, 513).—The 
author gives a detailed account of the methods for estimating 
carbon dioxide and hydrogen-ion concentration in various fluids by 
means of slight modifications of apparatus previously described 


(Joe. cit.). H. W. B. 


The Correction Values in the Estimation of Free Carbon 
Dioxide in Water. L. W. WinkteEr (Zeitsch. nahr. Genussm., 
1917, 33, 443—446. Compare A., 1915, ii, 795)—As a result of 
the indication by Tillmans and Heublein (this vol., ii, 332) of 
certain errors in the author’s earlier paper (/oc. cit.) describing 
his modification of Trillich’s method for the estimation of dissolved 
carbon dioxide by titrating with sodium carbonate solution, the 
author has re-determined the values of the correction necessary for 
the adjustment of the titration result. D. F. T. 


The Chemical Examination of Natural Brines. O. R. 
Sweenry and James R. Witurow (J. Ind. Eng. Chem., 1917, 9, 
671—675).—A tentative suggestion as to a standard method of 
procedure for the chemical examination of natural brines. Condi- 
tions are suggested for the collecting of the sample, the determina- 
tion of the amount of deposit formed on eration, the determination 
of specific gravity, and the estimation of total solids, silica, iron 
and aluminium, calcium, magnesium, barium and strontium, am- 
monia, sulphuric acid, sodium and potassium, chlorine and bromine. 
For bromine a colorimetric method is recommended, based on the 
liberation of bromine by chlorine and comparison of the carbon 
tetrachloride extract with a similar extract obtained from a solu- 
tion of known bromine content. wh Be Zs 


The Estimation of Strontium and Lithium in Water. 
8. D. Avertrr (J. Ind. Eng. Chem., 1917, 9, 584—585).—For the 
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estimation of strontium the author recommends the separation of 
calcium and strontium together as oxalates, with subsequent weigh- 
ing as oxides; the mixture is then dissolved in hydrochloric acid, 
reprecipitated as oxalates, and the proportion of strontium deduced 
by calculation from the quantity of standard potassium perman- 
ganate solution required for oxidation of the oxalic acid in com- 
bination with the metals. 

For the estimation of lithium also, an indirect’ method is sug- 
gested. The weighed mixture of chlorides of lithium, sodium, and 
potassium is dissolved in water and the potassium and chlorine are 
estimated in aliquot fractions; by calculation it is then possible 
to arrive at the proportion of lithium in the original mixture. 


ma F F. 


A New Method of Separating Zinc from Cadmium and 
the Iodometric Estimation of the Latter. Eric Jonny 
Ericson (J. Ind. Eng. Chem., 1917, 9, 671. Compare A., 1913, 
ii, 624).—In the analysis of spelter it is possible to separate the 
bulk of the zinc from cadmium by crystallisation as zine sulphate. 
The filtrate after the removal of the lead from 19°2 grams of spelter 
(loc. cit.) is evaporated until solid commences to separate, then 
50 ¢c.c. of dilute sulphuric acid (1:3) are added, and the solution is 
reduced to a volume of 80—100 c.c. by boiling. After keeping over- 
night the major part of the zine has crystallised as sulphate; the 
combined clear solution and washings are diluted, treated with 
hydrogen sulphide, and the cadmium is then estimated by any 
suitable method, the addition of excess of V/10-iodine and dilute 
hydrochloric acid, followed by the titration of the remaining iodine 
with thiosulphate, being quite satisfactory. 

The same principle for removing the bulk of the zine from cad- 
mium can also be applied in the examination of the cadmium 
content of zinc ores. D. F. T. 


Estimation of Small Amounts of Mercury in Organic 
Substances. Svenp Lomnotr and J. A. Curistiansen (Biochem. 
Zeitsch., 1917, 81, 356—379).—Details of the following processes 
are described. I. Destruction of organic matter. In the case of 
urine this is carried out by potassium permanganate in the presence 
of sulphuric acid. In the case of feces and organs, a preliminary 
destruction with nitric acid is first carried out. II. Precipitation 
by hydrogen sulphide. A small amount of copper sulphate is first 
added to increase the bulk of the precipitate. III. Filtration. A 
special form of filter-funnel is figured and described. IV. Solution 
of the sulphide in nitric and hydrochloric acids. V. Electrolysis of 
the solution of the sulphides in acid. The mercury is deposited on 
a small gold electrode in an electrolysis apparatus, which is figured 
and described. VI. The weighing of the mercury. The gold elec- 
trode, when only small amounts of mercury are present, is weighed 
on a Nernst microbalance. To obtain successful results, attention 
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must be paid to certain details which are described by the 
authors. 8. B. 8. 


Use of the Platinised Anode of Glass in the Electrolytic 
Estimation of Manganese. F. A. Goocn and Marsusukr 
Kopayasut (Amer. J. Sct.. 1917, [iv], 44, 53—56).—Anodes, pre- 
pared by painting lead glass tubes with an emulsion of chloro- 
platinic acid in glycerol and then heating to the softening point of 
glass, have been used for the electrolytic estimation of manganese 
in solutions of manganous sulphate. Using a current of about 
1‘7 amperes and 18°3——10°3 volts with an anode of approximately 
25 sq. em. surface which was rotating 150 times per minute, the 
whole of the manganese was deposited as dioxide in about two and 
a-half hours. The manganese dioxide was dissolved in a mixture of 
sulphuric and sulphurous acids, dried at 450°, and weighed as 
anhydrous manganous sulphate. The method appears to give very 
accurate results. Some experiments, made to ascertain the influ- 
ence of certain reagents on the electrolysis, are also described. Thus, 
when to an electrolyte containing 0°1 gram of manganese per 
100 c.c., 5 c.c. of acetic acid and 0°5 gram of chrome alum are added, 
the complete deposition of the hydrated dioxide required two and 
a-half hours. If instead of these substances 5 c.c. of alcohol and 
2 grams of ammonium sulphate are used, the electrolysis requires 
three and a-half hours. 


Electrolytic Valuation of Iron Sulphide. Howetrt WiLtiAMs 
(Chem, News, 1917, 116, 13—14).—One gram of the finely divided 
sample is placed along with 5 grams of pure zine in a 500 c.c. flask 
and treated with 100 c.c. of dilute hydrochloric acid (D 1°1). The 
hydrogen sulphide evolved is led into two Fresenius flasks, each con- 
taining 50 c.c. of a solution of cadmium chloride (100 grams per 
litre). A safety flask containing 25 c.c. of the same solution is 
attached to the end of the apparatus. When the whole of the 
hydrogen sulphide has been absorbed, the precipitated cadmium 
sulphide is collected and washed with warm water. The precipitate 
is then transferred to a 500 c.c. beaker and dissolved in dilute hydro- 
chlorie acid. The cadmium is precipitated by a slight excess of 
sodium hydroxide and the hydroxide redissolved by the addition of 
a concentrated solution of potassium cyanide. The solution is now 
diluted to 120 c.c. and electrolysed by a current of 5 amperes and 
an #.M.F. of 5°5 volts, a rotating cathode being employed. The 
electrolysis is generally complete in ninety minutes. The results 
obtained are slightly low, approximating in carefully conducted test 
experiments to about 0°5% below the theoretical value. J. F. S. 


Rapid Method for Estimating Nickel and Cobalt in Ores 
and Alloys. I. W. R. Scnornter and A. R. Powei (Analyst, 
1917, 42, 189—199. Compare A., 1916, ii, 346).—Nickel and 
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cobalt are practically quantitatively precipitated as hexammine- 
nickelous iodide, [Ni(NHs;),|I,, and hexamminecobaltous iodide, 
[Co(NHs),|I,, respectively, by an excess of potassium iodide 
sufficient to give a 4% solution of the precipitant, and in presence 
of ammonia (D 0°880) in sufficient quantity to form at least two- 
thirds of the total bulk of the solution. Owing to the slight solu- 
bility, very small quantities fail to precipitate within 10—15 mins., 
but although the reagent is not suitable for estimating traces of 
nickel and cobalt, results of considerable accuracy, checked against 
electrolytic and other estimations, were obtained by the applica- 
tion of the method to the assay of ores and alloys. The behaviour 
of other metals towards potassium iodide and ammonia was studied 
in numerous cases. Iron and other tervalent metals in presence 
of excess of tartaric acid are not‘precipitated, but bivalent iron 
gives a white precipitate of hexammine ferrous iodide. Manganese 
and copper are either completely or partly precipitated, but may 
be easily removed from the precipitate subsequently, the copper as 
cuprous iodide when the precipitate is treated with hydrochloric 
acid, and the manganese by reprecipitation of the nickel and 
cobalt with hydrogen sulphide in presence of acetic acid. It was 
found advisable to remove alkaline earth metals by preliminary 
treatment with sulphuric acid. The same applies to lead, but 
since lead iodide is soluble in ammoniacal tartrate solution, this 
step is not absolutely necessary. Magnesium and arsenic are with- 
out influence on the assay unless present together, when they 
would interfere owing to precipitation of magnesium ammonium 
arsenate. Sulphur is oxidised to sulphate and presents no real 
objection unless a large excess is present, when potassium sulphate 
might crystallise out from the ammoniacal liquor on addition of 
the potassium iodide. Excess of hydrochloric acid is to be avoided, 
as the iodide precipitates are slightly soluble in ammonium 
chloride. 

In carrying out the separation, the precipitates must be washed 
with a solution containing 800 c.c. of strong ammonia and 40 grams 
of potassium iodide per litre, as water causes decomposition into 
basic salts. The washed precipitate is then dissolved in hydro- 
chloric acid with a little sulphurous acid, and after filtration the 
cobalt is precipitated as cobalt ammonium phosphate and the 
nickel in the filtrate titrated with cyanide. 

Details of the methods adopted with a number of typical alloys 
and ores, together with the results obtained by various methods, 
are given in the paper. G. F. M. 


[Estimation of Tin in Tin-plate.] I. M. Kournorr and L. B. 
van Lonurzen (Pharm. Weekblad, 1917, 54, 718—720).—To 
estimate tin in scrap tin-plate, a cross-section sample of 50 grams 
is oxidised by nitric acid to stannic oxide. A portion of the pro- 
duct is reduced to metal in a Rose crucible by hydrogen, the tin 
dissolved in hydrochloric acid, and estimated by iodine. 


A. Jd. W. 
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Phosphor-tin and a Volumetric Method for its Analysis. 
RicuarD Epwin Les, W. H. Fecery, and Frank H. REICHEL 
(J. Ind. Eng. Chem., 1917, 9, 663—668).—A record of the develop- 
ment of a method for the analysis of the alloy phosphor-tin. The 
procedure adopted is to dissolve the alloy in hydrochloric acid in 
the first of a series of flasks from which the air has been expelled 
by a current of coal gas or carbon dioxide. The phosphorus is 
liberated as phosphine, which is absorbed in the next three flasks 
by potassium permanganate solution acidified with nitric acid, the 
phosphoric acid produced being then precipitated as phospho- 
molybdate; the precipitate is dissolved in aqueous ammonia and 
the solution titrated with N/10-potassium permanganate after 
reduction by means of a Jones reductor. 

The stannous chloride resulting from the action of the hydro- 
chloric acid on the phosphor-tin is estimated by the addition of 
an excess of ferric chloride followed by titration of the ferrous 
iron produced with a standard solution of potassium dichromate. 
D. F. T. 


Estimation of Naphthalene [in Coal Gas] by Picric Acid. 
KnusLaucn (J. Gasbeleucht., 1916, Oct. 14th and 21st; from J. 
Soc. Chem. Ind., 1917, 36, 702).—Details are given of a method 
for estimating naphthalene by passing sufficient of the gas to 
yield approximately 0°08 gram naphthalene through two wash- 
bottles containing a 1% solution of picric acid; if the gas contains 
much ammonia, the picric acid solution for the first wash-bottle is 
mixed with an equal bulk of sulphuric acid slightly above N/2- 
concentration. The precipitated naphthalene picrate is removed 
by filtration, washed with a 0°2% solution of picric acid, and 
finally titrated with WV /10-alkali and methyl-orange, a correction 
being made for the picric acid solution absorbed by the filter 
paper. D. F. T. 


Estimation of Nitrotoluenes. E. Knecur (J. Soc. Chem. 
Ind., 1917, 36, 694).—A reply to Colver and Prideaux (this vol., 
ii, 340) reasserting that titanous chloride is a convenient reagent 
for the accurate estimation of aromatic nitro-compounds. 


D. F. T. 


Estimation of Phenol in Crude Carbolic Acid and Tar 
Oils. Joun Morris Weiss and C. R. Downs (J. Ind. Eng. Chem., 
1917, 9, 569—580).—A detailed description of a method for the 
accurate estimation of phenol in mixtures with cresols, higher 
phenols, and neutral oils. In order to obtain satisfactory results, 
it is necessary that the prescribed directions should be followed 
closely. The following is a brief summary of the process. 

The tar acids are removed from the oil (sufficient to yield 
approximately 300—350 grams of tar acids) by repeated extraction 
with 100 c.c. of 20% sodium hydroxide solution, the oil having 
been previously distilled if dirty. After five extractions with 
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100 c.c. of benzene, the alkaline solution is rendered slightly acid 
with sulphuric acid; after settling, the aqueous layer is drawn off 
and is extracted thrice with 100 c.c. of benzene; phenols are then 
removed from this by treatment three times with 25 c.c. of 20% 
sodium hydroxide solution, and, after liberation by the addition 
of acid, are added to the main bulk of tar acids, the combined 
weight giving the quantity of wet, crude acids from the tar taken. 
This yield of acids is then distilled under specified conditions, and 
fractions are collected up to 190° and between 190° and 202°, the 
latter fraction being then redistilled and the portion passing over 
below 197° is added to the distillate obtained up to 190°. This 
combined distillate is weighed, and further tested as to its solidify- 
ing point and specific gravity, the percentage of phenol present 
being then calculated from a set of curves. In some cases it may 
be necessary to mix the combined distillate up to 197° with a 
known proportion of pure phenol before the specific gravity and 


solidifying point allow definite readings from the curves. 
D. ¥. T. 


Direct Polarisation of Sugar Solutions without a Pre. 
liminary Treatment with Basic Lead Acetate or the 
Normal Acetate. H. Petier (Bull. Assoc. chim. Suer. Dist., 
1916, 35, 138—140).—The juices from the second carbonation, the 
sulphited juices, and the syrup solutions in the beet-sugar industry 
are generally but little coloured. These need not be defecated, 
but can be polarised directly after clarification by simple filtration 
with or without the use of kieselguhr. W. G. 


Fehling’s Solution in the Estimation of Blood-sugar. 
H. McGuican (Journ, Lab. Clin. Med., 1917, 2, 514—516; from 
Physiol. Abstr., 1917, 2, 248)—The danger of utilising a too 
strongly alkaline Fehling’s solution in the determination of blood- 
sugar is pointed out. Low results are due to the incomplete pre- 
cipitation of the copper in such cases. The best results are 
obtained by making the solutions as follows: (1) 34°65 grams 
of copper sulphate in 1 litre of distilled water; (2) 173 grams of 
Rochelle salt and 125 grams of sodium hydroxide, made up to 
1 litre. G. B. 


Composition of Menhaden Oil Fatty Acids. E. Twircnett 
(J. Ind, Eng. Chem., 1917, 9, 581—584).—In order to test the 
applicability of his m. p. method for the determination of the 
composition of mixtures of fatty acids (A., 1914, ii, 685), the 
author has investigated the constituents of menhaden oil. The 
principle on which the procedure is based is that the m. p. of any 
pure fatty acid will be lowered by the addition of a mixture of 
other fatty acids, but that any quantity of the first acid present 
in the mixture will not contribute to the depression. Using a 
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mixture of 80 parts of a pure acid with 20 of another or of a 
mixture of others, the average depression is approximately 4°. 

In the present investigation, the amount of this depression was 
directly determined for myristic acid and arachidic acid, the m. p.’s 
of which were then examined after the addition of the usual pro- 
portion of hydrogenated menhaden oil and of the solid fatty acids 
separated from menhaden oil. The results show that myristic acid 
is present both in the hydrogenated and in the original oil, but 
that arachidic acid, although a constituent of the acid mixture 
from hydrogenated menhaden oil, is not present in the original 
oil. Arachidic acid therefore must be formed by the reduction of 
an unsaturated acid in menhaden oil. As a result of this and the 
previous investigation (/oc. cit.), the mixture of fatty acids from 
menhaden oil includes palmitic acid, 22°7%; myristic acid, 9°2%; 
stearic acid, 1°8%; unsaturated C,, acids, 24°9%; unsaturated Co, 
acids, 22°2%; unsaturated C,, acids, 20°2%. D. F. T. 


The Estimation of Hydroxy-fatty Acids. fF. Hopes 
(Chem. Zeit., 1917, 41, 492).—In the analysis of fats and oils, it 
is customary to extract the fatty acids with ether or light 
petroleum, but under these conditions hydroxy-acids may remain 
undissolved. For the purpose of dissolving these, a boiling mix- 
ture of equal volumes of chloroform and alcohol (96—100%) is 
advised instead of the absolute alcohol commonly recommended. 


D. F. T. 


Citric Acid and Tartaric Acid. T.C. N. Brorxsmir (Pharm. 
Weekblad, 1917, 54, 686—687).—Citric acid and malic acid are 
oxidised by a solution of potassium permanganate in acetic acid 
to acetone, which can be identified by the iodoform test. The two 
acids can be distinguished by the fact that barium citrate can be 
crystallised. 

The acetone reaction is applicable to the detection of citric acid 
in tartaric acid and in lemonade syrup. The presence of tartaric 
acid in citric acid and in lemonade syrup can be proved by the 
formation of potassium hydrogen tartrate. A. J. W. 


Quantitative Test for Uric Acid in Urine. A. ANGIoLani 
(Policlinico, 1917, 24, 415; from Physiol. Abstr., 1917, 2, 266).— 
Two hundred and fifty c.c. of urine are mixed with 10 e.c. of con- 
centrated hydrochloric acid and kept for twenty-four hours. The 
crystals are filtered off, dissolved in 20 to 25 c.c. of 10% potassium 
hydroxide, acidified with sulphuric acid, and titrated with per- 
manganate. G. B. 


Estimation of Unsaponifiable Matter in Oils, Fats, and 
Waxes. Jonn M. Witxie (Analyst, 1917, 42, 200—202).—To 
obviate certain difficulties in the estimation of unsaponifiable matter 
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in oils, etc., such as emulsification during the extraction with ether, 
the following procedure is recommended: 5 grams of the sample are 
saponified with 12°5 c.c. of 2N-absolute alcoholic potassium hydr- 
oxide, transferred to a separator with 50 c.c. of water so as to give 
a concentration of about 20% by volume of alcohol, and extracted 
successively with 40, 30, and 30 c.c. of ether. Separation is rapid, 
and the united ethereal extracts are run into a separator containing 
20 c.c. of water, which without shaking is first run off before wash- 
ing the ethereal solution by shaking vigorously with 2, 5, and 30 c.c. 
of water. The washed extract is evaporated and weighed. The un- 
saponifiable matter in waxes being but sparingly soluble in ether, 
it is recommended that only 0°5 gram be taken and mixed with 
4°5 grams of castor oil. The above operation is carried out on 
the mixture, using, however, only 40 c.c. of water at 30° to dilute 
the alcoholic solution and extracting with 50, 40, 40, and 30 c.c. of 
ether. A correction is then applied for the known unsaponifiable 
content of the castor oil. G. F. M. 


Estimation of Formalin. G. A. Srurrernem (Pharm. 
Weekblad., 1917, 54, 716—717).—Formalin can be estimated by 
determining the refractive index of the solution. The values of this 
constant for whole number percentages from 1 to 35 at 17—18° 


are given, the mean increase for each per cent. being 0°00111. 
A. J. W. 


The Practical Methods for the Detection and Estimation 
of ‘‘Saccharin "’ in Foodstuffs. A. Bonis (Ann. Falsif., 1917, 
10, 210—218).—A résumé of the literature on the extraction, puri- 
fication, identification, and estimation of “ saccharin.” W. G. 


Comparative Examination of the Methods Proposed for 
the Estimation of the Glycyrrhizin in Liquorice Root and 
in Succus Liquiritie. Armin Linz (Arch. Pharm., 1916, 254, 
65—134, 204—-224)—-All methods recorded from 1800 to about 
1880 deal mainly with the isolation of the substance characteristic 
of liquorice root and Spanish liquorice, and have little or no 
quantitative value. Subsequently to this date, many investigators, 
following Rump’s lead, proposed different methods for the estima- 
tion of glycyrrhizin, the amount of this substance being regarded 
as a criterion of the quality of a liquorice. It is only within the 
last ten years that the importance has been emphasised, rightly, of 
also estimating the amount of sugar, in order that adulteration 
of a liquorice with sugar may be detected. 

Since the amount of glycyrrhizic acid varies between wide limits, 
not only in different kinds of liquorice, but even in one and the 
same kind at different times, the author has used always the same 
liquorice throughout his series of comparative experiments on the 
trustworthiness of the twenty-seven methods proposed for the 
estimation of glycyrrhizic acid. In any method, attention must 
be given to the following points: (1) the influence of the liquid 
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employed as a solvent of the liquorice; (2) the nature of the acid 
used as the precipitant; (3) the solubility of glycyrrhizic acid in 
water and in the precipitant, and the loss caused thereby; and (4) 
the purity of the glycyrrhizic acid when brought to the stage of 
weighing. All the methods are criticised from these four points 
of view, and the author draws the conclusion that no one of 
them is really trustworthy, mainiy on account of the impossibility 
of isolating the glycyrrhizic acid in a pure state. Details are 
given of a method proposed by the author, which, although tedious 
and not strictly trustworthy, is less inaccurate than any other 
previously brought forward. 

A tabulated list of the literature on the subject from 1808 to 
1913 is given, together with a classified list of the results obtained 
by the twenty-eight methods discussed in the paper. C. 8. 


Exact Estimation of Atropine. H. Baccrscaarp RasmussEN 
(Ber. Deut. Pharm. Ges., 1917, 2'7, 193—201).—The precipitation of 
the sparingly soluble salt, 4C,,;H,,0,N,Si0.,12W0O,,2H,O,4H,O, by 
the addition of a slight excess of silicotungstic acid to an acid solu- 
tion of atropine or its isomerides is made the basis of a quantitative 
estimation. The belladonna, leaves or extract, is treated with am- 
monia and ether, and the alkaloids in the ethereal extract are 
transferred to aqueous solution as hydrochlorides, and precipi- 
tated by the addition of silicotungstic acid in about 10% excess. 
After keeping eight hours, the precipitate is collected on a Gooch 
crucible, washed with 1% hydrochloric acid, ignited, and weighed. 
The weight of the inorganic residue multiplied by 0°4067 gives the 
weight of atropine, to which a correction of 0°0054 gram must be 
added for every 100 c.c. of the solution in which the precipitation 
took place. Although the weight of the precipitated salt does 
not bear an absolutely constant ratio to that of the ignited resi- 
due, its nitrogen content is found to do so within the limits of 
experimental error, from which it is concluded that only atropine 
or its isomerides are precipitated in the silicotungstate and sub- 
sequently estimated. G. F. M. 


The Estimation of Nicotine in Tobacco Extract. Tu. 
Sv. THomsen (Chem. Zeit., 1917, 41, 476).—Evidence is adduced 
indicating that the method of Kissling is more trustworthy than 
that of Ulex for the estimation of nicotine in tobacco extract. The 
two possible errors in the latter method, viz., the loss of nicotine 
before distillation and the formation of ammonia during distilla- 
tion, are not necessarily of equal dimensions, and the production 
of ammonia may be much more than equivalent to the loss of 
nicotine, so that the titration of the distillate may give rise to 
high results. 


The Estimation and Nature of Urochromogen. Moriz 
Weiss (Biochem. Zeitsch., 1917, 81, 342—355).—Urochromogen 
can be estimated in urine by two methods. Either the urochrome 
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can be formed by oxidation by permanganate and the amount thus 
produced can be estimated colorimetrically, or the amount of 
N /100-permanganate necessary to produce the maximal amount 
of urochrome can be determined by a method described in detail 
by the author. Pauly’s reaction with diazobenzenesulphonic acid 
in alkaline solution has been applied by the author with Sobolev 
to the quantitative estimation of histidine (A., 1914, ii, 155). It 
is shown, however, that the reaction when given by urine is not 
due to histidine alone, but chiefly to the proteic acid frac- 
tion. Urochromogen also gives the reaction, but experiments are 
quoted which indicate that it is not to this substance in the urine 
to which the reaction is mainly due. The view is expressed that 
urochromogen contains a pyrrole nucleus. 8. B. 8. 


The Detection of Blood in Urine, Fecal Matters, and 
Pathological Fluids. Turvenon and Rotianp (J. Pharm. Chim., 
1917, [vii], 16, 18—19).—To 3—4 cc. of the urine an equal 
volume of a 5% alcoholic solution of pyramidone is added and 
6—8 drops of dilute acetic acid (1 in 3). The mixture is shaken 
and 5—6 drops of hydrogen peroxide (12 vols.) are added. 
According to the amount of blood present, an intense violet or 
bluish-violet coloration develops more or less rapidly. Fecal 
matter is triturated with water and filtered, and the filtrate used 


for the test. This reagent is just as sensitive as Meyer’s reagent. 
W. G. 


_ Simplified Preparation of the Reagent with Phenol- 
phthalein for the Detection of Blood in Urines. Eb. Justix- 
MveE.ter (J. Pharm. Chim., 1917, [vii], 16, 20).—Meyer’s reagent 
is more simply prepared by using sodium hyposulphite instead of 
powdered zine as a reducing agent. Phenolphthalein (2 grams), 
potassium hydroxide (20 grams), and water (120 c.c.) are warmed 
together, and to the hot mixture 3 grams of sodium hyposulphite 
are added. The whole is boiled until the liquid is colourless, when 
it is allowed to cool, and is then ready for use. W. G. 


General and Physical Chemistry. 


The Relation between Density and Optical Refraction. 
V. Rosicxy (Zeitsch. Kryst. Min., 1914, 54, 189; from Rozpravy 
éeské Akademie, Prague, 1911, 20, No. 5, 8 pp.).—A new method 
is proposed for inquiring into the relationship between the densities 
of crystals and their principal refractive indices. The method con- 
sists in comparing the values of the expressions F/d, R/d, where 
F and & are the volumes of the Fresnel ellipsoid and the optical 
indicatrix respectivély, d being the density. It appears that, in 
isomorphous and symmorphous groups, #/d remains fairly con- 
stant, whilst /’/d decreases with increasing molecular weight. The 
morphological difference between anhydrite and the barytes group 
is accompanied by a corresponding difference in the values of R/d. 
In the case of polymorphous substances, the values of R/d and 
'/d for the different modifications are closely related, the value of 
the latter expression diminishing with increasing density. 


E. H. R. 


Phenomena Relating to the Spectra of Hydrogen and 
Helium. T. R. Merron and J. W. Nicuoxson (Phil. Trans., 1917, 
A, 217. 237—278).—The spectra of hydrogen and helium have 
been examined with a view to the determination of the relative 
intensities of the lines under different conditions of excitation. 

The method employed is essentially the same as that which has 
been previously used (compare A., 1916, ii, 461) in the determina- 
tion of the distribution of intensity in broadened spectral lines, and 
involves the use of a neutral-tinted glass wedge cemented to a 
similar wedge of colourless glass so as to form a plane-parallel plate. 
The spectra are photographed through this plate, which is placed 
in front of the slit of the spectrograph. The photographs obtained 
under these conditions consist of lines which are dark along the edge 
correspcnding with the thin end of the neutral-tinted wedge and 
fade away towards the region which corresponds with the thicker 
end of the wedge. The lengths of the lines on the plate thus corre- 
spond with their intensities, and the measurement of these lengths 
has been accomplished by preparing positives from the negatives 
and enlarging these on to bromide paper through a ruled “ process ”’ 
screen. By this means an enlarged negative is obtained, in which 
the lines are made up of minute dots, and the length of any line 
can be determined by the position of the last visible dot. By the 
use of this ‘“‘ process” screen, personal error is almost entirely 
eliminated. 

It is shown, further, that the intensities determined by the above 
method can be expressed in terms of the intensity of the continuous 
black body radiation from the positive crater of the carbon are. 

The results obtained show that the distribution of intensity in 
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the lines belonging to a particular series varies with the conditions 
of discharge. Under conditions in which there is a transfer of 
energy from the longer to the shorter wavelengths in a given series 
it is found that the associated series, in particular the diffuse series, 
are relatively enhanced at the expense of the principal series. It 
has also been found that the distribution of intensity observed in 
certain celestial spectra can be approximately reproduced in the 
laboratory. 

The question of the relative behaviour of hydrogen and helium 
cannot be satisfactorily discussed until the nature of the Balmer 
series is established. According to Sommerfeld, the Balmer series 
represents effectively a supposition of diffuse, sharp, and principal 
series, but the authors’ measurements of the separation of the 
doublets constituting the lines H, and H, afford no support for this 
view. The measured separations are 0°132 A. and 0°033 A. respec- 
tively, and it is pointed out that these values are consistent with 
the hypothesis that the lines in question are principal series lines. 
The separation in the case of H, is in precise agreement with the 


value deduced by Buisson and Fabry. H. M. D. 


Wave-lengths of the Stronger Lines in the Helium 
Spectrum. Pau W. Merrie (Chem. News, 1917, 116, 130—133). 
—The wave-lengths of twenty-one of the stronger helium lines have 
been measured by using a Fabry-Perot interferometer. In nine 
cases the wave-lengths were compared directly with that of the 
standard cadmium line by photographing the two spectra simul- 
taneously on the same plate. The estimated error in the measure- 
ments is less than 0°003 A. 

In regard to the representation of the helium series by a three- 
constant formula of the type n= A —B/m*—C/m', in which n is the 
frequency, m a series of successive integers, and A, B, and C are 
constants, it is shown that the formula based on the measurements 
of lines for which m=3, 4, and 5 in each of the six series, does not 
reproduce accurately the frequency of even the next number 
(m=6) in any one of the series. In every instance the divergence 
between the observed and calculated values is greater than the 
error of experiment, whilst the residuals show a fairly smooth and 
converging increase towards the terms of higher order. H. M. D. 


The First Electron Ring of the Atoms. P. Denyr 
(Physikal. Zeitsch., 1917, 18, 276—284).—According to Bohr’s 
theory, the K series of lines in the high frequency spectra is attri- 
butable to the innermost ring of electrons. The frequencies of the 
a lines of the K series in the spectra of the elements between 
sodium (atomic number 11) and neodymium (atomic number 60) 
are considered in reference to Sommerfeld’s formula, and it is sug- 
gested that the applicability of this formula to the K series of lines 
can be satisfactorily explained on the assumption that the inner- 
most ring of electrons in the atoms of ail elements, with the excep- 
tion of those of low atomic number, consists of three electrons. 


H. M. D. 
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Absorption Spectra and Chemical Constitution of 
Organic Compounds. J.J. Dossir, E. C. C. Baty, and A. W. 
Stewart (Brit. Assoc. Rep., 1916, 131—-186).—An alphabetical 
list of all organic compounds the absorption spectra of which have 
been measured in the infra-red, visible, and ultra-violet regions of 
the spectrum. with references in each case. C. H. D. 


The Chromophore Function. I. Lirscuirz (Zeitsch. wiss. 
Photochem., 1916, 16, 140—152. Compare this vol., ii, 62).—As a 
qualitative method for the investigation of the absorption, the 
Hartley-Baly method has been found to be very convenient, and it 
is shown that the observations made according to this mode of 
procedure may be utilised in the determination of the magnitude of 
the extinction-coefficient for light of different wavelengths. The 
values obtained in this way are found to be in satisfactory agree- 
ment with the extinction-coefficients afforded by direct measure- 
ment. 

The question of the possibility of calculating the absorption of a 
compound from constants characteristic of certain groups is dis- 
cussed, and theoretical arguments are advanced against the view 
that this is feasible. H. M. D. 


The Influence of Constitution on the Rotation of 
Optically Active Substances. IX. Absorption Spectra of 
some Compounds with ‘‘ Relatively Abnormal"’ Rotation- 
Dispersion. H. Rupx and L. Sirperstrom (Annalen, 1917, 414, 
99—111).—A suggestion put forward by Tschugaev (A., 1911, 
ii, 450) to the effect that anomalous rotation-dispersion is connected 
with selective absorption in the ultra-violet, in the neighbourhood 
of the visible spectrum, has been investigated in the case of some 
dienes obtained by the action of Grignard agents on citronellalde- 
hyde, some menthyl and myrtenyl! esters, and some camphor deriv- 
atives. No such connexion has been established in these cases, for 
no substance examined has a selective absorption, although many 
have “relatively abnormal” rotation-dispersion (compare A., 1915, 
ii, 717; A., 1914, i, 131), verging in the case of diphenylmethylene- 
camphor into the really anomalous. Curves connecting wave-lengths 
with the logarithms of the layer thicknesses in millimetres are repro- 
duced. 

The preparation of diphenylmethylenecamphor and diphenyl- 
camphorylmethene is described (compare Haller and Bauer, A., 
1906, i, 441). The present authors find somewhat different con- 
stants for these compounds: diphenylmethylenecamphor has m. p. 
113°5°, [a]p + 242°99°, in 10% benzene solution (Haller and Bauer 
found m. p. 113°5°, [a], +287° in alcohol); diphenyleamphoryl- 
methane has b. p. 225°/12 mm., m. p. 135°5—136°5°, [a]? + 19°87°, 
19°32°, in 10% benzene solution (Haller and Bauer found m. p. 
106—197°, and [a], varying from + 40°29’ to 80°10’). It is pro- 
posed, therefore, to investigate compounds of these types more 
thoroughly. J. C. W. 
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Production of Light at Low Temperatures by Catalysis 
with Metal and Metallic Oxide Hydrosols. bk. ©. Goss (J. 
Biol. Chem., 1917, 31, 271—279).—When a solution of pyrogallo! 
is mixed with hydrogen peroxide in the presence of certain colloidal 
metal and metallic oxide sols, oxidation occurs rapidly with the 
production of white light. Visible light is produced in the presence 
of concentrations of colloidal platinum as low as 1 part in 250,000, 
whilst with higher concentrations similar effects are observed even 
when the temperature of the solutions is below zero. Gelatin, egg- 
albumin, and other protective colloids inhibit the production of 
light, whilst potassium stearate and amyl alcohol markedly increase 
it. The action of the colloidal metal is similar to that of the plant 
oxydases (Harvey, Amer. J. Physiol., 1916, 41, 454), except that 
in the former case the catalyst is not destroyed. The catalysis is 
apparently not due entirely to the high degree of dispersion of the 
metal or oxide and the consequent large specific surface, but is also 
dependent on the ability of the metal to form unstable compounds 
with oxygen. The phenomenon closely resembles that observed in 
luminous organisms. H. W. B. 


Bioluminescence. VIII. Mechanism of the Production 
of Light during the Oxidation of Pyrogallol. E. Nrwron 
Harvey (/. Biol. Chem., 1917, 31, 311—336. Compare this vol., 
i, 365, and Goss, preceding abstract).—In addition to the sub- 
stances already recorded, chromates, dichromates, hypochlorites, 
hypobromites, hypoiodites, chromium and iron salts, coiloidal silver, 
oxides of manganese, metallic silver, and silver oxide all produce 
light when mixed under certain conditions with pyrogallol and 
hydrogen peroxide. Ferrocyanide solutions only give a bright 
light with pyrogallol and hydrogen peroxide after exposure to sun- 
light and air, due, apparently, to the formation by photochemical 
action of a substance in the ferrocyanide which is able to effect the 
rapid transfer of oxygen from the hydrogen peroxide to the pyro- 
gallol. Perborates, persulphates, sodium and barium peroxides 
may replace hydrogen peroxide without inhibition of light pro- 
duction in the presence of some of the above oxidising agents, but 
not of others. The presence of a peroxide is not always absolutely 
essential; pyrogallol mixed with sodium hypochlorite or hypo- 
bromite, with ozone, or with acid (but not neutral or alkaline) per- 
manganate, is rapidly oxidised with the evolution of visible light. 
Alkali sometimes favours luminescent oxidation and sometimes 
inhibits it; the action of acid also varies according to the oxidising 
agent present. 

The effects of variation of the concentration and of temperature 
on light production during the oxidation of pyrogallol by potassium 
ferrocyanide in the presence of hydrogen peroxide have been ascer- 
tained. There is an optimum concentration of pyrogallol and of 
ferrocyanide at which the intensity of the light produced is a 
maximum. Increase of temperature also increases the brightness 
of the light up to an optimum temperature; then a decrease occurs. 
The greater the concentration of the reacting solutions, the higher 


GENERAL AND PHYSICAL CHEMISTRY. ii. 437 


the optimum temperature for maximum light production. Light 
is also produced when the oxidation of the pyrogallol occurs 
in 50% alcohol or acetone. H. W. B. 


Interference Effects of Irregularly Orientated Particles 
in Rontgen Light. III. The Constitution of Graphite and 
Amorphous Carbon. P. Desye and P. Scnerrer (Physikal, 
Zeitsch., 1917, 18, 291—301).—The methods introduced by von 
Laue and by Bragg for the investigation of crystal structure 
require well-formed crystals and also a knowledge of the system to 
which the crystals under examination belong. In the method 
which has been described by the authors (compare also Physikal. 
Zeitsch., 1916, 17, 277), it is unnecessary to have any information 
relative to the crystallographic system, and the investigation of the 
structure can be effected on crystals of microscopic or even sub- 
microscopic dimensions. The interference figures are obtained by 
pressing the crystalline powder to form a small rod, which is placed 
in the axis of a cylindrically arranged sensitive film and subjected 
to the influence of monochromatic Réntgen radiation, when 
characteristic curves are produced on the film as a result of the 
interference phenomena which are conditioned by the characteristic 
structure of the minute crystals. 

This method has been applied in the investigation of the struc- 
ture of graphite and amorphous carbon. The crystallographic data 
for graphite in the literature are quite contradictory, and the 
fact that the system to which graphite belongs has not previously 
been fixed with certainty is entirely due to the lack of well-formed 
erystals of sufficient size. The interference curves show clearly 
that graphite is trigonal, and the arrangement of the carbon atoms 
follows from the nature of these curves. 

By subjecting amorphous carbon to examination in similar 
manner, interference figures are obtained which suggest that this 
amorphous variety is identical in structure with graphite, and that 
it only differs from graphite by its greater degree of subdivision. 

The authors thus conclude that diamond and graphite are the 
only two known modifications of carbon. In the former the carbon 
valencies are arranged tetrahedrally, whilst in graphite the carbon 
atom appears to have its three principal valencies in one plane 
inclined to another at 120°, whilst the fourth valency (secondary) 
is disposed at right angles to this plane. This is said to correspond 
with the difference in chemical behaviour. H. M. D. 


Separation of Isotopes. Freperick Soppy (J. Amer. Chem. 
Soc., 1917, 39, 1614—-1615).—A criticism of a recent statement by 
Richards and Hall (this vol., ii, 230) of the existing position of 
the evidence on which is based the view that isotopes are not 
separable by chemical means. This view is not to be judged by a 
particular line of evidence, whether this is the proof that each 
radio-element has an isotope to which it is more closely allied than 
to any of the other elements, or the non-separability by the fre- 
quent repetition of the same operation on the same pair or by the 
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application of all the available methods to the same pair, but by 
the agreement of the results which are afforded by all three methods 
of investigation. H. M. D. 


Periodicity among the Radioactive Elements. Norris 
Fotcer Haut (J. Amer. Chem. Soc., 1917, 39, 1616—1619).—By 
reference to the elements with atomic numbers 81 to 92, it is 
pointed out that the number of known isotopes in a pleiad and 
the character of the predominant radiation show a periodic varia- 
tion of the type to be expected on the hypothesis that the atoms 
are built up from hydrogen and helium. This periodicity of two 
has already been noted by Harkins in the variation in the abund- 
ance and the atomic weight of the lighter elements and in the 
stability of the heavier elements. In so far as isotopic complexity 
and predominant radiation are concerned, it appears that the 
isotopes of even-numbered elements are more numerous than those 
of odd-numbered elements. The former show a_ well-marked 
tendency to undergo disintegration with the emission of a-rays 
rather than B-rays. This accords with the hypothesis that even- 
numbered elements belong to the helium system. H. M. D. 


The Relative Electrode Potentials of Tin and Lead 
determined by Equilibrium Measurements with their 
Perchlorates. ArtrHur A. Noyes and Kese Toase (J. Amer. 
Chem. Soc., 1917, 39, 1537—1545).—The equilibrium in the 


system Sn(solid) + Pb**=Pb(solid)+Sn°° has been examined in a 
series of experiments in which metallic tin and lead, in the form 
of very fine shavings, were brought into contact with solutions of 
the corresponding perchlorates, the mixtures being rotated in 
stoppered bottles for ten to twenty days at 25° until a condition 
of equilibrium was attained. The perchlorates of both metals are 
soluble and are probably normally ionised. For these and other 
reasons, the perchlorates probably afford more satisfactory materia! 
for the investigation of the equilibrium in question than most other 
salts. 

The measurements gave 2°98 as the mean value of the equilibrium 
ratio Sn/Pb. In previous measurements with chloride solutions, 
Sackur (A., 1904, ii, 336) found 3°34 to 3°45 for this ratio. The 
smallness of the difference between the two values suggests that 
the formation of complexes in the chloride solutions is not very 
considerable. 

Assuming that the tin and lead perchlorates are equally ionised, 
the value 2°98 represents also the ratio Sn**/Pb**, and from this 
the difference between the normal electrode potentials of tin and 
lead is found to be Zs, - Hp,= +0°014040°0001 volt. According 
to data in the literature, the normal potential of lead referred to 
the hydrogen electrode is +0°132 volt, and therefore the normal 
potential of.tin is +0°146 volt. It should be noted that the posi 
tive sign, which is given to these electrode potentials, is opposite 
to that which is commonly employed. H. M. D. 
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Electromotive Behaviour of Lead. Pau Gonruer (Zetisch. 
Llektrochem., 1917, 28, 197—199).—It is shown that lead elec- 
trodes capable of yielding sharp potential measurements of lead 
may be prepared by electrolytically depositing lead on a platinum 
wire from a 0°1005N-solution by a current of 1—2 milliamperes. 
With this electrode, the combinations Pb| PbCl,(sat.)||AgCl| Ag 
and Pb|PbCl,(sat.)| \Hg,Cl, |Hg were measured. From the results, 
the heat change of the reaction Pb + 2AgCl=PbCl,+2Ag is found 
to be U,=12,195 cal., and the heat of formation of lead chloride 
is 85,400 cal. The heat of the reaction Pb + Hg,Cl, = PbCl, + 2Hg 
is 1’,=10,870 cal., and the heat of formation of lead chloride 
85,380 cal. A number of heats of formation for various lead salts 
has been calculated from the present measurements. The follow- 
ing values are given: PbBr., 67,100 cal.; PbI,, 42,400 cal. ; 
Pb(NOgz)s, 108,100 cal.; PbSO,, 218,800 cal.; PbCO,, 169,500 
cal.; PbO, 52,900 cal.; PbS, 20,900 cal.; PbSe, 18,400 cal.; 
PbTe, 14,000 cal. J. F. 8. 


The Theory of Electrolytic Ions. VII. Determination 
of the Constitution of Complex Salts by Mobility and 
Conductivity. Ricuarp Lorenz and I. Posen (Zeitsch. anorg. 
Chem., 1916, 95, 340—352. Compare this vol., ii, 14).—The con- 
stitution of complex multivalent salts cannot be determined from 
determinations of the transport numbers or of the conductivity 
alone, but may be so from a comparison of transport number and 
conductivity. These relations are discussed mathematically, with 
application to the complex salts of cobalt. C. H. D. 


Chemical Reactions in Anisotropic Liquids. IV. Tur. 
SvepBerG, (Kolloid Zeitsch, 1917, 21, 19—21. Compare this vol., 
ii, 249).—The influence of a magnetic field on the rate of change 
of the electrical conductivity of solutions of pyrogallol and picric 
acid in pazoxyphenetole has been investigated under more favour- 
able conditions, rendered possible by the use of a large and 
powerful electromagnet. 

Under the influence of the field, the rate of increase of the con- 
ductivity becomes smaller, but the ratio between the rates with 
and without the magnetic action is independent of the nature of 
the solute, which is supposed to act as a catalyst, and also of the 
magnitude of the absolute velocity of reaction as measured by the 
rate of change of the conductivity. Between 9000 and 3500 gauss, 
this ratio is also independent of the strength of the field, but has 
a distinctly greater value for a field of 500 gauss. With rise of 
temperature, the ratio increases and becomes equal to unity at the 
clearing temperature. H. M. D. 


Homogeneous Equilibrium and Additivity of Internal 
Atomic Heats (C,, - 3/2 R) in Ideal Gases. Max Travutz (Zettsch 
anorg. Chem., 1916, 95, 79—104. Compare A., 1916, ii, 304, 422). 

The rule of additivity of internal atomic heats holds gocd exactly 
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or very approximately in the great majority of cases. Such devia- 
tions as are found are irregular. The molecular composition of a 
gaseous mixture is more uncertain the higher the temperature. 
The rule of additivity is tested by means of a large number of 
tables. C. H. D. 


Molecular Heat of Zinc Dimethyl Vapour. An Example 
of the Additive Nature of C,—3/2R. Max Travrz (Zeitsch. 
Elektrochem., 1917, 23, 206—212).—The contradiction, met with 
between the dissociation of iodine and bromine, with respect to the 
additive character of the atomic heat, is discussed. It is shown that 
the integration constant of the bromine dissociation equilibrium 
differs by 2°7 units from that derived from the additive nature of 
C,—3/2R. This example shows that even in the case of a funda- 
mentally divergent example a very considerable approximation of 
the equilibrium may be achieved from the additive nature of 
(,—3/2R. The molecular heat of zinc dimethyl may be calculated 
to 12°6 on the basis of strict additivity, whereas the experimentally 
determined value lies between 12 and 13. The molecular heat of 
carbon dioxide at the ordinary temperature is found by Kundt’s 
method to be 8°56, a value in agreement with previous measure- 
ments and diverging from the value calculated on the basis of addi- 
tivity. From these results it is stated that the additivity of 
(,—3/2R is extremely good in the case of gases of similar character, 
but is never absolute. J. F. S. 


Thermodynamic Contents of Ammonia. I. The Heat 
Capacity of Liquid Ammonia. Freperick G. Kryes and 
Henry A. Bascock (J. Amer. Chem. Soc., 1917, 39, 1524—-1537). 
—-Measurements of the specific heat of liquid ammonia have been 
made by a mixture method in which the heat capacity of the 
ammonia is compared directly with that of water. The com- 
parison is effected by the use of two bombs of the same weight, 
shape, and heat capacity, the weight of water in the water bomb 
being adjusted by trial experiments until its heat capacity is 
identical with that of the ammonia in the ammonia bomb. By 
this mode of procedure, the water equivalent of the calorimeter is 
eliminated, and the uncertainty respecting the temperature of the 
bomb at the instant it passes into the calorimeter is removed by 
an exactly reproducible method of rapidly transferring the bomb 
from the thermostat to the calorimeter. A small correction is, 
however, required for radiation, because of the fact that the rates 
of equalisation of the temperature in the calorimeter are different 
for the two substances concerned. 

In terms of the specific heat data for water recorded by Bous- 
field, the measurements give 1°152 for the mean specific heat of 
liquid ammonia between 0° and 20°, and 1°172 between 20° and 
50°. These specific heat values are expressed in 15° calories. 
Assuming that the true specific heat is a linear function of the 


temperature, it may be represented by the equation e=1'144 + 
0°0008¢. H. M. D. 
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Use of Shukov’s Apparatus for Molecular Weight 
Determinations. Ep. Grarre (Zeitsch. angew. Chem., 1917, 30, 
i, 44. Compare A., 1916, ii, 123)—The author has used a Shukov 
apparatus for some years in the determination of molecular weights 
by the depression of the melting-point method, and has found the 
apparatus to be quite suitable for the purpose. A vacuum jacket is 
not essential if the apparatus has double walls. Stearic acid is a 
useful solvent in many cases. WwW. BP. &. 


The Melting Points of Homologous Series. G. Tammann 
(Nachr. K. Ges. Wiss. Géttingen, 1916, 172—176; from Chem. 
Zentr., 1917, i, 1070).—Aliphatic monocarboxylic acids with an 
even number of carbon atoms have higher m. p.’s than the preceding 
or succeeding acids with an odd number of carbon atoms. Accord- 
ing to the author, this regularity may be due to the fact that the 
former occur in two stable, crystalline forms, whilst only one stable 
form of the latter is known. The equilibrium diagrams show the 
probability of this hypothesis at any rate for the first two members 
of the series, formic and acetic acids. H. W. 


The Guldberg and Trouton-Nernst Rules in Homologous 
Series of Compounds. W. Herz (Zeitsch. anorg. Chem., 1916, 
95, 253—256. Compare A., 1916, ii, 311).—The ratio of the abso- 
lute boiling point to the critical temperature, which according to 
Guldberg’s rule should be constant and equal to two-thirds, is 
shown to increase in homologous series with the number of carbon 
atoms. 

Trouton’s rule is found to give irregular results when tested in 
the same way, whilst the values corresponding with Nernst’s formuia 
increase with increasing carbon. C. H. D. 


Vapour Pressures in the System: Carbon Disulphide- 
Methyl Alcohol. E. H. Bicuner and Apa Prins (Proc. K. 
Akad. Wetensch. Amsterdam, 1917, 19, 1232—1242)—When the 
vapour, which is in equilibrium with the conjugate solutions formed 
by a pair of partly miscible liquids, is intermediate in composition 
with respect to that of the two liquid solutions, it has been assumed 
that when the temperature reaches the critical solution tempera- 
ture, the composition of the vapour will be the same as that of the 
critical solution. Although this view has been shown to be unten- 
able on theoretical grounds, there is no experimental evidence whici 
bears directly on the question. In these circumstances, the authors 
have investigated the conditions of equilibrium in the system 
carbon disulphide—-methyl alcohol in the neighbourhood of the 
critical solution temperature 37°3°. The vapour pressures of 
various mixtures of the two substances at different temperatures 
are recorded in tables, and the composition of the vapour in equili- 
me with the conjugate solutions at certain temperatures is also 
shown. 

From the observations, it is not possible to say whether the com- 
position of the vapour in this particular system remains inter- 
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mediate to that of the two liquids right up to the critical solution 
temperature, but this appears to be the case at all temperatures 
below 35°2°, which is only 2° below the critical temperature. 


H. M. D. 


Experimental Manipulation. The Manipulation of Small 
Quantities of Volatile Substances. II. Atrrep Srock 
(Ber., 1917, 50, 989—1008. Compare A., 1914, ii, 171).—A con- 
plicated apparatus is described and figured, which is designed for 
the fractional distillation and determination of the physical con- 
stants of smail quantities of volatile substances. It embodies all 
the features of the apparatus designed from time to time by the 
author in his work on boron, silicon, and carbon compounds (com- 


pare A., 1915, ii, 339; this vol., ii, 192, 308). J.C. W. 


Determination of Gas Density. J. D. Epwarps (J. Ind. 
Eng. Chem., 1917, 9, 790—792).—A specific gravity balance is 
mounted in a water-jacketed gas chamber, which is closed by screw- 
caps and provided with a gas inlet, mercury gauge, and a needle- 
valve. The balance beam carries at one end a closed globe and at 
the other a pair of adjustable counterweights. The gas chamber is 
first filled with air and the pressure adjusted by means of the 
needle-valve until the beam just balances at a predetermined point. 
The operation is then repeated with the gas under examination. 
The specific gravity of the gas is the ratio of the total pressure 
gauge plus atmospheric pressure) at which the beam balances in air 
to the total pressure at which it balances in the gas. W. P.S. 


Vacuum-jacketed Pyknometer for Liquids. Frank Hat 
(J. Amer. Chem. Soc., 1917, 39, 1319—1320).—A pyknometer of 
the type described by Davis and Pratt is modified by the addition 
of a vacuum jacket. In use the inner portion is washed out two 
or three times with the liquid the density of which is required, 
after this liquid has been brought to the desired temperature. The 
pyknometer fitted in this way does not require to be immersed in a 
constant temperature bath, and the adjustment of the level in the 
capillary tube can be made at once. H. M. D. 


Influence of Unsaturation on the Molecular Volumes of 
Solid Compounds. Gervaise Le Bas (Chem. News, 1917, 116, 
97—98).—Examples are given to show that the ethenoid linking of 
an unsaturated compound causes a contraction which has approxi- 
mately the same value for a large number of aromatic compounds. 


H. M. D. 


The Surface Tension of Stereoisomeric Compounds. 
I.. BerczeLter (Biochem. Zeitsch., 1917, 82, 1—8).—The surface 
tension of solutions of certain.stereoisomerides differed from one 
another when measured by stalagmometric methods. This was found 
to be the case with the limonenes (d- and /-), pinenes (d- and 7-), and 
mandelic acids (/- and 7-). S. B. 8. 
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Viscosity of Solutions. Svanre Arruenius (Bio-Chem. J., 
1917, 11, 112—133).—A discussion of recent measurements of 
the viscosity of solutions and pseudo-soiutions, with special refer- 
ence to Einstein’s formula and the empirical logarithmic formula 
suggested by the author (A., 1888, 336). This leads to the con- 
clusion that Einstein’s formula, as applied to colloidal solutions, 
represents a limiting law which is not in accord with the behaviour 
of actual solutions, in that for these the viscosity increases with 
the concentration more rapidly than the law demands. The devia- 
tions are attributable to the Brownian motion, to the non-spherical 
form of the colloidal or suspended particles, and to the formation 
of aggregates by combination with the solvent. The logarithmic 
formula has a much larger range of validity, and is applicable to 
true as well as to pseudo-solutions. Deviations from the 
logarithmic formula log »=6c, in which @ is a constant, are brought 
about by dissociation of the solvent or solute molecules or by 
association between molecules of the solvent and the solute. 
Hatschek’s objections to the logarithmic formula are criticised 
adversely. H. M. D. 


Adsorption of Sulphuric Acid by Ferric Hydroxide and 
Formation of Colloidal Sulphur from Sulphides. E. Dirrter 
(Kolloid Zeitsch., 1917, 21, 27—28).—Experimental results are 
recorded which show that sulphuric acid is adsorbed by ferric hydr- 
oxide to such an extent that errors may be introduced in the 
estimation of sulphur in pyrites by Lunge’s method. 


By the action of steam on pyrites and marcasite for prolonged 
periods, it has been found that small quantities of colloidal sulphur 
are produced. It is suggested that native sulphur may in some 
cases have been formed by a similar action. H. M. D. 


Adsorption by Soils. J. E. Harris (J. Physical Chem., 1917, 
23, 454—473).—Finely divided dry soil or kaolin has been treated 
with a number of salt solutions of various concentrations, 
and the adsorption of the various cations and anions deter- 
mined. Under this treatment it is shown that the cation adsorp- 
tion follows very closely the adsorption isotherm represented by 
the equation 2/m=ac!/", indicating that the action is one of pure 
adsorption and not of double decomposition. The adsorption 
differs with different salts, the order of adsorption tendency for 
the cations being Al***, K*, Ca**, Mn*’, Mg’, Na’, the adsorption 
values for calcium, manganese, and magnesium being almost alike. 
In the above series it is clear that, with the exception of potassium, 
the metals follow the order of their valency, and metals of the 
same valency give practically the same adsorption value. It was 
found that a soil which had adsorbed large quantities of potassium 
would give up part of this when treated with various salt solutions. 
In the case of the solutions used, it was found that they follow 
the order AICl,, NH,Cl, MnCl, CaCl,, CaSO,, MgCl,, NaCl, 
CaCO, with respect to their ability to remove adsorbed potassium. 
When a soil was treated with a solution of a mixture of salts, it 

19*—2 
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was found that the amount of each ion adsorbed was reduced by 
the presence of the other. The total number of equivalents 
adsorbed from the mixture was, however, greater than that from 
either salt alone. J. F.S. 


Semipermeable Membranes and Negative Adsorption. 
Wiper D. Bancrort (J. Physical Chem., 1917, 21, 441—453).— 
A theoretical paper in which semi-permeability and negative 
adsorption in its connexion with osmosis are discussed. It is shown 
that osmotic phenomena are exhibited by a porous diaphragm pro- 
vided that there is a marked negative adsorption and that the 
diameter of the pores is so small that the adsorbed films practically 
fill the whole of the pores. A porous diaphragm will act as a semi- 
permeable membrane when there is no measurable adsorption of 
the solute and when the adsorbed films fill the pores completely. 
In the usual case of a semipermeable diaphragm there is no porous 
wall, and the semipermeability is due to the fact that the solvent 
dissolves in the diaphragm, whilst the solute does not do so, to an 
appreciable extent, under the usual experimental conditions. A 
liquid is not to be considered as a porous substance, and solubility 


does not depend on porosity. J. F. 8. 


Capillary Phenomena and Supercooling. 8. Lawrence 
BicELow and Epwarp A. Rykensoer (J. Physical Chem., 1917, 
23, 474—512).—The temperature of solidification of sulphur, 
aceto-o-toluidide, B-naphthol, acetanilide, oxalic acid, and benzoic 
acid has been determined in tubes varying in internal diameter 
from 4°8 mm. to 0°132 mm., with the object of ascertaining whether 
any relationship could be observed between the diameter of the 
tube and the amount of supercooling. The measurements were 
made in a rather complicated sulphuric acid bath fitted with an 
arrangement for withdrawing the hot acid and leading in cold acid. 
It is shown that, whilst « mathematical connexion between the 
diameter of the tube and the amount of supercooling could not 
be found, a great degree of supercooling is observed in the 
narrower tubes. The authors offer a theory to explain the pheno- 
mena observed. It is shown that the nature of the material of 
the tube has little, if any, effect on the amount of supercooling, 
and that small changes of surface tension and changes in the rate 
of ccoling have no influence on_the amount of supercooling. In 
the case of sulphur, it is shown that the amount of supercooling 
depends on the temperature to which the substance was previously 
heated. J. F.S. 


The Partial Separation by Thermal Diffusion of Gases 
of equal Molecular Weight. 8S. Cuapman (Phil. Mag., 1917, 
[vi], $4, 146—151).—Theoretical reasoning leads to the conclusion 
that a temperature gradient in a mixture of two gases is sufficient 
to produce diffusion, independently of any non-uniformity of com- 
position or of the action of external forces. It is now shown that 
“thermal diffusion” offers a means of partly separating two gases 
of equal molecular weight provided that the diameters of the two 
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kinds of molecules or the laws of their interaction are not identical. 
When the diameters are unequal, the larger molecules tend to pass 
towards the cooler regions. In its application, the method is 
limited by the approximate agreement of the diameters of many 
molecules of the same mass. H. M. D. 


The Theory of Solution. E. J. Harrune (Trans. Faraday 
Soc., 1916, 12, 66—84).—The density, heat capacity, and heat 
change on mixing have been determined for a series of mixtures 
of selected pairs of liquids. The two liquids are introduced into 
the thin copper calorimeter, internally silvered, by means of weight 
pipettes, and stirred with a glass disk stirrer. The deviations of 
the observed properties from a simple mixture law are plotted by 
Denison’s method (A., 1913, ii, 30), and the solvate explanation is 
adopted, although the variations in the curves suggest that two or 
more solvates may be present, and a quantitative verification is 
not possible. Nitrobenzene and ethyl ether exhibit a very small 
heat change on mixing, and the heat capacity scarcely deviates from 
the mixture law, although the contraction on mixing is consider- 
able. The deviation curve is unsymmetrical. For aniline and 
ethyl ether, the curves for all three properties are similar and un- 
symmetrical, and do not correspond with any single solvate. For 
aniline and methyl alcohol, the deviation curves for contraction 
and heat capacity both pass through a maximum, but are other- 
wise dissimilar, whilst the heat change curve has both a maximum 
and a minimum. Aniline and carbon tetrachloride give a large 
absorption of heat on mixing, and the curves are not quite 
symmetrical. C. H. D. 


Influence of Salts on Solubility. H. von Ever anp OLor 
SvanBERG (Zeitsch. Elektrochem., 1917, 28, 192—197).—The 
influence of a number of electrolytes on the solubility of certain 
non-electrolytes in water has been determined, together with the 
change in surface tension of the solutions. With regard to the 
effect of sodium salts of aliphatic acids and inorganic acids, it is 
shown that the solubility of aniline, nitrobenzene, and ethyl ether in 
water is reduced, but in the case of sodium salts of aromatic acids, 
the solubility is increased. The authors show that whilst there 
is a certain parallelism between the surface tension and the solu- 
bility, yet no definite relationship between the two can be formu- 
lated. The authors attribute the difficulty of bringing the solu- 
bility influence into line with other ionic properties to the fact 
that the action in the present case is due to two superimposing 
influences, the one depending on the electrical charge of the ions, 
which changes the properties of the solution through electrostric- 
tion, and the other connected with the chemical nature of the 
ions, which often acts in the direction opposed to the former action. 

J. F. 8. 


Comparative Solubilities in Water, Pyridine, and in 
Aqueous Pyridine. Wittiam M. Denn. J. Amer. Chem. Soc., 
1917, $9, 1399—1404).—The solubilities of some eighty-five miscel- 
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laneous compounds in water, pyridine, and a mixture of these in 
equimolecular proportions are tabulated, most of the data being 
new. The work was inspired by the discovery that helianthin is 
vastly more soluble in the mixture than in the pure liquids; 
100 grams of water, pyridine, or mixture at 20—25° dissolve 0°02, 
1°80, or 51°50 grams of helianthin respectively. It is found that 
certain other dyes, alkaloids, and nitrogen compounds (fifteen cases 
in all) share this property, whilst lactose, maltose, and raffinose 
are less soluble in the mixture than in either solvent. The results 


are briefly discussed in the light of the accepted views on solubility. 
J.C. W. 


The Relation between Chemical Constitution and Crystal 
Structure. P. Grorn (Zeitsch. Kryst. Min., 1915, 54, 498—504). 
—It has been shown by von Eucken (ibid., 410) that whilst the 
heat conductivity of crystals increases as the temperature falls, 
that of amorphous substances, such as glasses, decreases, and, 
further, that the conductivity of crystalline aggregates is less than 
that of individual crystals. It follows that heat conductivity is 
favoured -by homogeneity, which in a crystal reaches a maximum 
at the absolute zero, when the atoms are at rest. 

The structure of diamond crystals is in accordance with the 
quadrivalent character of the carbon atom, and from this it is 
argued that atoms in general must be regarded as anisotropic. 
Hence molecules are also anisotropic, in the sense that their proper- 
ties vary in different directions. As the molecule increases in size, 
however, the anisotropic character becomes less apparent, and the 
externally directed forces which lead to crystallisation less strong. 
This explains why substances with very large molecules, such as 
the characteristic colloids, do not crystallise. 

When a substance crystallises, whilst part of the molecular inter- 
atomic forces is transferred to neighbouring molecules, part of 
them persist in the crystal structure, as is shown by many instances 
of close relationship between chemical constitution and crystalline 
form. Such relationships are specially common among aromatic 
benzene derivatives, the benzene ring structure evidently exerting 
a determinative influence on the crystalline form. Among 
aliphatic compounds such relationships are far less common, but 
recent work has shown that if the chain structure be closed, as in 
the anhydrides of dibasic acids, to form a ring, the crystal struc- 
ture is less subject to large variations (compare Stefl, this vol., 
i, 535). Recent determinations of the densities of maleic acid 
(1609) and maleic anhydride (1°509) make it possible to deter- 
mine the topic parameters of these compounds and to compare 
them with those of succinic acid and its anhydride: 


Succinic acid, x: ~:o0=3°413:5°940:5°097 ; B=133°37’. 
Maleic acid, x: ~:o=3°977 :5°384 :3°783 ; B=117°7’. 
Succinic anhydride, y:~:o=3°711:6°242:2°873; B=90°0’. 
Maleic anhydride, ,: :=3'814 :5°952:2°854; B=90°0’. 
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The parameters of the anhydrides are much more closely related 
than those of the acids. Further investigations of aliphatic com- 
pounds with closed structures are suggested. E. H. R. 


Crystal Structure. I. & II. A. Scuognruiss (Zeitsch. Kryst. 
Min., 1915, 54, 545—569; 1916, 55, 321—352)—-I. A theoretical 
paper, in which the author discusses the mathematical theory of 
crystal structure, with particular reference to the work of W. H. 
and W. L. Bragg. The relation between the space lattice and the 
homogeneous point system is carefully considered, and special em- 
phasis is laid on the importance of the notion of the ‘“‘ Fundamental- 
bereich,”’ or the space appropriated by each point in a point system. 
This conception is of considerable chemical importance. In a simple 
point system, each fundamental space contains generally one point, 
and every point is chemically and structurally similar. In a chemi- 
cal compound, however, which is represented by a number of similar 
interpenetrating point systems, each fundamental space must con- 
tain one point of each point system, or, in other words, one of each 
kind of atom in the molecule. The atomic complex situated in the 
‘“Fundamentalbereich’’ corresponds, therefore, with a molecule. 

Just as the “ Fundamentalbereich ”’ is subject to the coincidence 
movements appropriate to the symmetry of the system, that is, trans- 
lations, rotations about an axis, and reflections in a plane, so the 
atomic complex is subject to these movements. It follows that the 
atomic complexes are not of necessity all similarly orientated in the 
structure, and may be present in enantiomorphous forms. If the 
structure contains complexes of only the one kind or the other, 
a right- or left-handed crystal results. It is to be noted that the 
symmetry or structure of the atomic complex situated in the funda- 
mental space does not affect the symmetry of the structure as a 
whole. The latter is determined by the elements of symmetry 
which bring about the homogeneous repetition in space of the 
atomic complex. The complete system of atomic complexes pro- 
duced by subjecting one of them to all the coincidence movements 
appropriate to the symmetry of the structure constitutes a group, 
which is contained in the fundamental space lattice. 

It is shown that in certain cases the assumption of symmetrical 
atoms or points leads to higher symmetry than if the atoms be sup- 
posed asymmetric. 

In a discussion on the structure of diamond, it is shown that the 
structure found by Bragg can be deduced by means of the general 
mathematical theory from a knowledge of the number of carbon 
atoms, 8, in the elementary cube. The same is true of zine blende 
and potassium chloride. 

If. Contains a further discussion of the properties of homogene- 
ous point systems. The relation between such point systems and 
atomic complexes in a crystal structure is very fully discussed, and, 
in the light of the work of W. H. and W. L. Bragg, the structures 
of pyrites and quartz are deduced by means of the general mathe- 
matical theory of crystal structure. E. H. R. 
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Resistance Limits of Mixed Crystals and the Molecular 
Arrangement in Space Lattices. G. Tammann (Nachr. K. Ges. 
Wiss. Géttingen, 1916, 199—265; from Chem. Zentr., 1917, i, 
1056—-1059).—If a reagent which only attacks the components of a 
mixed crystal is allowed to act on a series of binary mixed crystals, 
its action does not increase regularly with the content of the attack- 
able components, but certain limits of resistance are observed. Up 
to a certain concentration, g,, of attackable constituents, the mixed 
crystals, apart from the very small number of attackable molecules, 
are resistant at the surface to the reagent. If the content of 
attackable constituent is increased to g., this protective action 
entirely ceases and the reagent can completely dissolve or attack the 
susceptible component. With regard to their behaviour towards a 
reagent which only attacks one constituent, the series of mixed 
crystals can be divided into three portions: (1) the series contain- 
ing from 100 to g. % of attackable constituent from which the latter 
can be completely withdrawn. (2) The series having from g, to 
9; % of attackable constituent, from which the reagent can only 
remove a portion of the latter. In the residues, the amount of 
attackable constituent diminishes with its increasing content in the 
original crystals. (3) The series having from g, to 0% of attackable 
constituent. In this case only so much of the latter is lost as is 
contained in the molecules on the surface of the crystal, which is 
therefore practically resistant to the reagent. 

Three methods of determining the resistance limits are described ; 
the first depends on a series of quantitative estimations, and re- 
quires considerable quantities of material, whilst the second avoids 
analytical determinations and can be performed on minute quanti- 
ties of substance. In the third method, the F.4/.F. of the alloy in 
solutions of its less noble constituent is determined against some 
other electrode. Mixed crystals from g, to pure noble metal show 
the potential of the latter; from the point g, the potential falls 
rapidly. The resistance limits of Cu-Au and Ag—Au mixed crystals 
have been thoroughly investigated for a variety of reagents, and the 
results are shown in a series of tables, for which the original must 
be consulted. 

In general, the resistance limits of Cu—Au are similar to those of 
Ag—Au mixed crystals. The action of chlorides of the platinum 
metals and of gold chloride is, however, exceptional. In this case 
the affinity of silver for chlorine is evidenced, and, in consequence, 
solutions containing chlorides with eliminable chlorine atoms behave 
differer.tly towards Ag—Au and Cu—Au alloys. When the mechan- 
ism of the reaction is similar, there appears to be no difference in 
the action of a reagent towards the two series. If the silver atoms 
in the mixed crystals are univalent, the same is true of the copper 
atoms. The action of oxygen from different oxidising agents on 
the Cu-Au alloy shows different resistance limits. The strongest 
oxidising agents are active at the limit g,=4/8 mol. Cu, the less 
powerful (acid solution of V,0;) at g,=5/8 mol. Cu, and the 
weaker at g,=6/8 mol. Cu. The action of sulphur and selenium 
is analogous. The mercury ion shows an abnormal behaviour by 
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diffusing into the alloy without replacing an equivalent amount of 
copper. With solutions of silver salts and osmium chloride, strongly 
marked resistance limits occur at g,;=7/8 mol. Cu. Distinct resist- 
ance limits are not observed with mixed crystals of antimony and 
bismuth, but the rate of reaction decreases discontinuously with 
variation in the composition of the alloy. 

The resistance limits of regular mixed crystals of gold lie at 
molecular fractions which are multiples of 1/8, and, with the hexa- 
gonal Sb—Bi mixed crystals the rate of action of different reagents 
alters abruptly at multiples of 1/6. A regularity exists here which, 
like of Law of Multiple Proportions, demands an atomistic explana- 
tion. In order to connect the resistance limits with the atomic 
structure, the disposition of the two kinds of molecules in the 
lattices niust be known. If this is established, special properties of 
the reagent and of the active molecules of the mixed crystals can 
be deduced from the resistance limits. According to the proper- 
ties of the crystals, an 8-point or 14-point lattice is involved. The 
resistance limits can be deduced from the molecular disposition 
which corresponds with the most thorough admixture of the two 
types of molecule which is compatible with the lattice symmetry. 


H. W. 


Topic Parameters in the Light of the Stereo-Hexite- 
Pentite Theory. W. Ascu and D. Ascu (Zeitsch. Kryst. Min., 
1915, 54, 587-+-589).—The crystal structure of dihydrogen—potass- 
ium and dihydrogen—-ammonium phosphates and arsenates were ex- 
amined by Muthmann, who came to the conclusion, from a study of 
their topic parameters, that whereas replacement of potassium by 
ammonium or vice versa produced an appreciable change in the 
dimensions of the structure in one direction only, the replacement 
of phosphorus by arsenic or vice versa resulted in a general expan- 
sion or contraction in the structure in all directions. 

The present authors formulate these salts as 3R,0,6H,O,3X.0,, 
in accordance with the hexite—pentite theory, and pro- 
pose the adjoined structural formula, in which the 
hexagon represents 3P,0; (or As,O;), the lines without 
dots represent OH-groups and those with dots OK- 
groups. The authors claim that the effect of isomor- 
phous substitution of K for NH, or of P for As on a 
structure of this type will be in agreement with Muth- 

mann’s conclusions, which therefore lend support to the theory. 


E. H. R. 


The Influence of Temperature Variations on the For- 
mation of Crystals. A. Scnupnikov (Zeitsch. Kryst. Min., 1914, 
54, 261—266).—Crystals left for some time in a saturated solution 
gradually lose their shape and tend to form a layer or disk on the 
bottom of the vessel. This phenomenon is attributed to alternate 
rise and fall of temperature. If the temperature rises, the crystal 
dissolves more at the top than at the bottom, whilst the solution 
tends to become more concentrated at the bottom, under the influ- 
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ence of gravity. Consequently, on cooling again, crystals are 
deposited more at the bottom. 

The phenomenon of the growth of some faces of a crystal at the 
expense of others might be explained, if the process were an 
isothermal one, by the faces having different solubilities at one and 
the same temperature, so that at a particular temperature the 
solution might be under-saturated with respect to one face and 
supersaturated with respect to another. A more probable explana- 
tion, however, attributes the phenomenon to temperature varia- 
ticns. Experiments with potassium alum confirm this idea. For 
these experiments a special apparatus was designed, electrically con- 
trolled, by means of which a slow periodic variation of temperature 
was obtained. In the cube face of a crystal of alum a depression 
was made and was filled with saturated alum solution, the crystal 
being then placed in the apparatus for two days. At the end of 
this time the faces {100}, {110}, {111}, and {112} had appeared 
in the depression. Other experiments of a similar kind produced 
similar results. 

The formation of concentric layers in the case of alum crystals 


is attributed to temperature variation and the enclosure of mother 
liquor. E. H. R. 


The Relation between Rate of Growth and External 
Symmetry of Crystals. A. Scnupntkov (Zeitsch. Kryst. Min., 
1914, 54, 267—-272).—In a previous paper (A., #913, ii, 1031) it 
was shown that crystals deposited from a highly supersaturated 
solution are more symmetrical externally than those deposited 
from a less supersaturated solution. In the present paper, experi- 
ments with sodium chlorate are described, in which a crop of 
crystals is caused to be deposited from solutions of varying degrees 
of supersaturation. From seventy to eighty crystals of each crop 
were examined by determining the ratio of the lengths of the 
horizontal cube edges. The mean deviation of this ratio from 
unity was then determined by the method of least squares and 
compared with the degree of supersaturation. The results show 
clearly that the external symmetry of the crystals increases with 
the degree of supersaturation of the solution. E. H. R. 


X-Ray Analysis of the Crystal Structure of Rutile and 
Cassiterite. ©. M. Winuams (Proc. Roy. Soc., 1917, A, 93, 
418—427).—Well-formed crystals of the two isomorphous minerals 
were examined by means of the X-ray spectrometer, a special 
device being adopted in order to compensate for variations in the 
intensity of the source of the rays. The model of the crystal 
structure deduced from the experimental data differs essentially 
from that devised by Vegard for the same group of minerals, 
including zircon, the present author disagreeing with some of 
Vegard’s experimental observations (A., 1916, ii, 405). The model 
now put forward possesses holohedral tetragonal symmetry, having 
a tetragonal screw axis and showing both {100} and {111} planes 
as cleavage planes. The enantiomorphous character of the struc- 
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ture may be correlated with the peculiar twinning of rutile and 
cassiterite. 

The spectra obtained from corresponding faces of the two 
minerals are remarkably similar, although it might have been 
expected that in the case of rutile the greater relative mass of the 
oxygen atoms might modify the intensities of some of the orders 
of spectra. E. H. R. 


The Purification of Salts by Clarification or by Frac- 
tional Crystallisation. E. Rencapg (Compt. rend., 1917, 165, 
237—240).—When a mixture of two soluble salts having no 
common ion, such as ammonium nitrate and sodium chloride, is 
treated with a small quantity of water at the ordinary tempera- 
ture, the sodium chloride disappears and is replaced by sodium 
nitrate and ammonium chloride. If the amount of water is in- 
creased progressively, the three salts, ammonium nitrate, sodium 
nitrate, and ammonium chloride dissolve simultaneously, the 
second in greater proportion than the third. The composition of 
the liquid remains constant until the whole of the sodium nitrate 
is dissolved. When this solution is removed and more water 
added, then the two ammonium salts dissolve in proportion to 
their simultaneous solubilities until the whole of the ammonium 
chloride is removed and the ammonium nitrate remains pure. 
Thus the purification requires two stages, and it is only necessary 
to determine by analysis the composition of the two corresponding 
saturated solutions to calculate the minimum amount of water 


necessary for the complete purification of one salt in a given mix- 
ture at a given temperature. W. G. 


Orientation of Anisotropic Liquids on Crystals. F. 
GraNDJEAN (Bull. Soc. frane. Min., 1916, 39, 164—213; from 
Chem. Zentr., 1917, ii, 40).—-According to Mauguin (Compt. rend., 
1913, 156, 1246), the drop of an anisotropic liquid is orientated 
in a definite manner when placed on a crystal face or cleavage 
fissure of muscovite. The author has independently been led to 
the following conclusions. Orientation of anisotropic liquids is 
caused by contact with crystals when it occurs at a surface of per- 
fect cleavage, and the nature of such orientation is generally very 
simply related to the symmetry of the crystal. Observations were 
made with orpiment, blende, phlogopite, brucite, tale, pyro- 
phyllite, rock salt, sylvine, and leadhillite, the anisotropic liquids 
employed consisting of azoxyphenetole, azoxyanisole, anisaldazine, 
ethyl azoxybenzoate, and ethyl azoxycinnamate. The differences 
observed during the use of the different crystals and liquids, as 


well as the methods of investigation, are described in the original. 
H. W. 


The Theory of Gels as Systems of Two Liquid Phases. 
Emit Harscuex (7'rans. Faraday Soc., 1916, 12, 17—-20).—On 
the assumption that gels consist of two liquid phases, one of which 
forms polyhedra and the other thin separating films, the apparent 
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elasticity on deformation must be due to the surface energy, any 
deformation increasing the internal surface. Calculations for the 
cube, rhombohedron, rhombic dodecahedron, and Kelvin’s tetra- 
kaidecahedron show that, the volume of the gel remaining constant, 
the stress increases until the structure has been extended to 2°52 
times its original length, and then slowly decreases. Actual ex- 
perimental curves, so far as they have been determined, fail to 
correspond in shape with that theoretically deduced. Rubber has 
been regarded as a gel, and its stress-elongation curve departs still 
more widely from the theoretical form. The two-liquid structure 
of gels is therefore improbable. C. H. D. 


Determinations of the Compressibility of Disperse 
Systems. Arne WestGren (Zeitsch. anorg. Chem., 1916, 95, 
39—63).—The indirect method of determining the compressibility 
of colloids by measuring the number of particles in a geometrically 
limited volume at intervals of time (Svedberg and Inouye, A., 
1911, ii, 703) is inaccurate, owing to the difficulty of delimiting 
the volume under observation, variations in the illumination and 
lack of uniformity in the colloidal particles being contributory 
causes of error. With high concentrations and fine hydrosols, the 
difficulty of counting the particles is also considerable. By 
diminishing the illumination and increasing the dimensions of the 
illuminating beam, more constant results are obtained. Observa- 
tions of gold hydrosols of great uniformity (Zsigmondy, this vol., 
ii, 364) show that when the concentration is not greater than 
seventy-two particles per 10005, the laws of Boyle and of Gay- 
Lussac hold good exactly. C. H. D. 


Colour Change and Degree of Dispersity of Indicators. 
H. R. Kruyt and J. M. Kouirnorr (Kolloid Zeitsch., 1917, 21, 
22—-26).—In view of the statement (Ostwald, A., 1912, ii, 439) 
that the colour changes of indicators are frequently accompanied 
by and may be attributed to changes in the degree of dispersity 
of the indicators, experiments have been made with a number of 
indicators, in which the colour of the solution, the Tyndall effect, 
and the ultramicroscopic appearance were examined in acid, 
neutral, and alkaline solutions. The results obtained show that 
there is no evidence to support the view that the degree of dis- 
persity of the indicator is the determining factor in connexion 
with the colour change. H. M. D. 


The Rhythmic Precipitation of Colloidal Mercury. Harotp 
S. Davis (J. Amer. Chem. Soc., 1917, 39, 1312—1314)—A 
method is described by which the author has obtained rhythmic 
precipitation of metallic mercury by the interaction of an aqueous 
solution of mercurous nitrate and an agar-agar jelly containing 
sodium formate. .The agar-agar solution is drawn up into narrow 
glass tubes, where it sets to a jelly, and the tubes are then placed 
horizontally at the bottom of a dish containing a 2% solution of 
mercurous nitrate, slightly acidified, the dish being kept at a 
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temperature of about 50° for twelve hours. It is suggested that 
the formation of the banded deposit is due to the production of 
supersaturated solutions of colloidal mercury, and is cited as 
evidence in favour of the existence of supersaturation in colloidal 


solutions. H. M. D. 


Formation of Layers in Suspensions of Soils and Clays. 
Their Explanation and their Application in the Investiga- 
tion of Soils for Agricultural Purposes. Paut EHRENBERG, 
Erna Haun, and Orto Notte (Kolloid Zeitsch., 1917, 21, 1—19). 
-—The literature relating to the formation of layers in suspensions 
is reviewed, and an account is given of new experiments which 
have been made with suspensions of ultramarine. Measurements 
of the concentration of the suspended substance and of the number 
of the particles in the more or less sharply differentiated layers 
indicate that the stratification is due to the circumstance that the 
size of the particles varies in such a way that the particles fall 
into discontinuous groups. In each of these groups the particles 
approximate in size to the mean value which is characteristic of 
the group; this is, moreover, appreciably different from the 
mean size of the particles belonging to the neighbouring groups. 


H. M. D. 


Similarity of the Action of Salts on the Swelling of 
Animal Membranes and of Powdered Colloids. Jacques 
Lors (J. Biol. Chem., 1917, 31, 343—362).—Dried pig’s bladder, 
freed from fat, when treated for a short time with a //8-sodium 
chloride solution, swells considerably more when subsequently put 
into distilled water than it does if it remains permanently in the 
same salt solution or when it remains permanently in water with- 
out a previous salt treatment. The increased swelling appears to 
be due to an interaction between the salt and a constituent (prob- 
ably protein) of the membrane, the resulting compound being 
capable of taking up more water than the untreated membrane. 
The subsequent swelling in water is apparently inhibited by an 
excess of salt, because the membrane remaining in salt solution 
does not swell so much as the membrane treated first with salt 
and then placed in water or very dilute salt solution. Salts with 
bivalent cations do not cause the increased swelling observed with 
sodium chloride; further, the addition of about 8 c.c. of M/8- 
calcium chloride solution to 100 c.c. of M/8-sodium chloride solu- 
tion prevents the after-effect which a treatment with a pure M/8- 
sodium chloride solution produces. Similar effects are observed 
when the animal membrane is replaced by powdered gelatin or 
ovomucoid (and probably other powdered colloids), but not by 
solid blocks or sheets of gelatin, which suggests that the salt effects 
are due to an action on the surface of colloidal particles (fibres in 
the case of pig’s bladder). This suggestion is supported by the 
fact that the effect of a previous treatment with the salt solution 
on the subsequent swelling of a given mass of powdered gelatin in 
water is greater when the size of the particles is smaller, and hence 
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the total internal surface greater. The mechanism of this swelling 
is apparently of a different nature from that observed in solid 
masses of gelatin under the influence of acid or alkali (compare 
Procter and Wilson, T., 1916, 109, 307). 

Experiments are described showing that the effect of salt on the 
subsequent rate of percolation of water through a layer of 
powdered gelatin varies inversely with the rate of swelling. <A 
previous treatment with J//8-sodium chloride solution retards the 
percolation of water through the powdered gelatin, whilst a 
previous treatment with //8-calcium chloride does not have any 
such effect. The addition of a small quantity of calcium chloride 
to the sodium chloride prevents the subsequent retardation of the 
rate of percolation of water, as it prevents the swelling. 

The rate of percolation of watcr through finely powdered soil 
previously treated with various salt solutions is affected in the same 
manner as has been described in the case of powdered gelatin, but 
swelling of the particles of soil does not seem to take place. 


H. W. B. 


Ultramicroscopic Investigation of the Tanning Process 
in Jellies. W. Mortver (Kolloid Zeitsch., 1917, 20, 257—270).— 
A further description is given of the conditions of formation of 
laminated structures in the action of aqueous solutions on jellies. 
The formation of an insoluble salt by the interaction of an electro- 
lyte in the aqueous solution and a second electrolyte in the jelly is 


not an essential condition in the production of such structures. It 
has been found that an aqueous solution of silver nitrate when left 
in contact with a gelatin jelly containing no added electrolyte, gives 
rise to the formation of alternating layers. This cannot be attri- 
buted to the presence of small quantities of chlorides and phos- 
phates in the jelly, for the same result is obtained when pure 
gelatin is used. The laminated structure would indeed seem to be 
produced when any ionisable salt diffuses into a jelly. The same 
heterogeneous structure results when gelatin jellies are subjected to 
the action of tanning solutions. 

The laminated structures produced under specified conditions are 
illustrated by photographs and described in detail. It is con- 
sidered that the ultra-microscope observations cannot be interprete:| 
satisfactorily in terms of the hypotheses which have been previ- 
ously put forward, and that the rhythmic lamination can only be 
accounted for in terms of the structure of the jelly. The author’s 
view that gelatin consists of a fibrillated substance (a-gelatin), the 
spaces between the fibrils being filled by a structureless substance 
(8-gelatin), is made the basis of an explanation of the rhythmic 
effects which are the result of the diffusion processes which occur 
when jellies are brought into contact with solutions of salts. For 
details the original must be consulted. H. M. D. 

In-, Uni-, and Bi-variant Equilibria. XVI. & XVII. 
F. A. H. Scuretnemaxers (Proc. K. Akad. Wetensch. Amsterdam, 
1917, 19, 1196—1205, 1205—i217. Compare this vol., ii, 299, 
411).—A further theoretical discussion of types of equilibrium, with 
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special reference to equilibria of » components in n phases at con- 
stant pressure. H. M. D. 


Determination of the Heterogeneous Equilibrium of Water 
Vapour, particularly in the case of Iron and Tungsten. 
LorHar WOHLER and W. Pracer (Zeitsch. Elektrochem., 1917, 28, 
199—206).—An apparatus is described, by which, through the use 
of a Sprengel mercury pump, a gas volume may be made to circu- 
late at any given diminished pressure. This apparatus is used in 
the determination of the water-vapour equilibria in the case of iron 
and tungsten. The temperature curves of the reactions are showil 
to cut at 846°. The equilibrium relationship for tungsten at 940° 
is Kyy-=1°0. Above 840°, iron is more noble than tungsten. The 
continuous action of water vapour on tungsten at high tempera- 


tures is attributed to the formation of a volatile tungsten oxide. 
J. F. S. 


Heterogeneous Equilibria between Aqueous and Metallic 
Solutions. The Interaction of Mixed Salt Solutions and 
i Amalgams. IV. The [Ionisation Relations of 
Sodium and Strontium Chlorides in Mixtures. G. McP. 
Smirh and S. A. Bratey (J. Amer. Chem. Soc., 1917, 39, 
1545—1576).—In continuation of previous investigations (compare 
this vol., ii, 247), experiments have been made with a view to the 
elucidation of the ionisation relations in solutions containing sodium 
chloride and strontium chloride. The method of procedure has 
been previously described, and the data obtained afford directly 
information relative to the equilibrium between a liquid amalgam 
containing sodium and strontium and solutions of the chlorides of 
sodium and strontium. The mass-law constant, 

C.=[SrHg»] [NaCl].2/[NaHg,]?{SrCl,]., 

in which [NaHg,,] and [SrHg,] are the atomic fractions of the 
amalgamated metals and [NaCl] and [SrCl,] the mol. fractions in 
the salt solution does not actually remain constant when the con- 
centrations of the amalgam and of the salt solution are varied. It 
increases with the concentration of the amalgam, and for solutions 
which contain equivalent quantities of the two salts it decreases 
rapidly until the concentration reaches 0°8V, then more slowly, 
and attains a ncarly constant value at 16. The observed rela- 
tions indicate that the sodium ion fraction increases with increas- 
ing salt concentration up to 1°61, whilst there is a corresponding 
decrease in the strontium ion fraction. The value of C, also depends 
on the temperature, and increases appreciably when the tempera- 
ture is raised from 15° to 30°. H. M. D. 


Triiodide and Tri-bromide Equilibria, especially in 
Cadmium Solutions. R.G. Van Name and W. G. Brown (Amer. 
J. Sei., 1917, fiv], 44, 105—123).—The influence of the metal on 
the equilibrium in solutions containing free halogen and metallic 
haloids has been investigated by the distribution method. The 
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results obtained with strontium, nickel, zinc, and lanthanum iodides 
show that the equilibrium constant, k=[XI] [I,]/[2I,], has the 
same value as for the iodides of the alkali metals. On the other 
hand, for solutions of cadmium iodide the value of & is much larger 
and increases rapidly with increasing iodide concentration. Similar 
abnormality is shown by solutions which contain potassium iodide, 
together with cadmium or mercuric iodide. The corresponding 
constant for the bromine—bromide equilibrium shows abnormality 
of the same type in the case of cadmium bromide solutions and of 
solutions which contain potassium bromide together with cadmium 
or mercuric bromide. The abnormality is attributed to the pres- 
ence of complex molecules or ions, and on the assumption that these 
do not combine with the halogen, it is shown that the measurement 
of the equilibrium constant / affords a method for the determina- 
tion of the proportion of complex molecules and ions. From the 
results obtained with solutions which differ in respect of the iodine 
or bromine content, it is possible by extrapolation to determine the 
extent to which complex molecules are present in pure solutions of 
the metallic haloids. In this way it has been found, for instance, 
that 0°5, 0°25, 0°125, and 0°01 molar solutions of cadmium iodide 
contain respectively 6°0, 10°6, 16°8, and 55°0% of active iodide. 
H. M. D. 


The Effect of Pressure on the Equilibrium Constant of a 
Reaction in a Dilute Solution. A Simple Proof of the 
Expression. W.C. McC. Lewis (7rans. Faraday Soc., 1917, 12, 


314—316).—The general expression dlog K/dP=volume shrink- 
age/RT has beer. obtained by Planck and others by means of the 
thermodynamic potential. A simpler deduction may be arrived at 
‘from the principle of maximum work. C. H. D. 


ilibrium in Silicate Fusions and the Determination 
of the Melting Point of Calcium Silicate. C. Doriter 
(Sitzungsber. k. Akad. Wiss. Wien, math-nat. Klasse, 1911, 
110, &839—864; from Zeitsch. Kryst. Min., 1914, 54, 398).—The 
melting points of many silicates, determined by the thermal method, 
are too high owing to under-cooling or over-heating. With few 
exceptions (sodium, lithium, and lead silicates), there is no distinct 
melting point, the substance passing gradually from the crystalline, 
through a glassy, amorphous stage to the liquid condition over a 
certain temperature interval. 

The thermal method being applicable only to quickly melting 
substances, the author employs (1) an optical method, using a hot 
microscope, whereby the melting process is observed directly, or 
(2) an approximate method, the finely powdered silicate being kept 
at the sintering temperature until the mass melts completely. 

The influence of the size of the particles may amount to 100° or 
more. The rate of heating is important, and the velocity of melt- 
ing or crystallising depends also on viscosity. It follows that the 
laws deduced from the phase rule and from thermodynamic prin- 
ciples apply to silicate fusions only in a modified form. 
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As a result of the non-observanc2 of the above principles, large 
errors may arise. Whilst Day and Genossen found for wollas- 
tonite a melting point of 1260° ard for calcium a-metasilicate 
1512°, the author finds 1240—1320° and 1310—1380° respectively. 
A molecular change of wollastonite into the a-form was not ob- 
served, but it was noticed that above 1260° only the a-silicate sepa- 


rated. E. H. R. 


Uniform Pressure, Deformation Pressure, and Rock 
Metamorphosis. Paut Nice (Zeitsch. anorg. Chem.. 1916, 95, 
64—-78. Compare A., 1915, ii, 242; Hasselblatt, A., 1916, in, 299; 
Wegscheider, zbid., 299).—The minerals in a primary (igneous or 
sedimentary) rock may either be in a state cf true equilibrium or 
in one of almost complete inertia, owing to the low velocity of 
transformation. The number of components being usually at least 
nine, chemical changes almost always take place in the system when 
the external conditions are altered, plasticity and gliding playing, in 
the case of silicate rocks, no important part. The recrystallisations 
which take place in geological time are usually due to soluticn 
and re-deposition, especially with capillary water as the solvent. 
Non-uniform stress accelerates the change by, for example, increas- 
ing the solubility. The newly formed minerals are usually not 
those which result from magmatic fusion, but those which are 
formed by hydrothermal methods below 450°. This is illustrated 
by photomicrographs of chloritoid schists, the large porphyroblasts 
of chloritoid being surrounded by clear spaces, filled with quartz 
and chlorite. Actual flow of a solid phase into the capillary spaces 
probably does not take place in silicate rocks. It is not possible to 
apply definite formule on account of the indefiniteness of the 


stresses and of the fact that equilibrium is not attained. 
C. H. D. 


Does the Law of Mass Action Regulate Diastatic 
Reactions ? Ocrave Baitiy (Compt. rend., 1917, 165, 248—250; 
J. Pharm. Chim., 1917, [vii], 16, 161—167).—Taking the results 
given by Bourquelot and Verdon (compare A., 1913, i, 542, 781) 
for the synthesis of B-methyl glucoside, the author has calculated 
the quantity of dextrose converted into glucoside from the equa- 
tion K=2(c+~2)/(a—«x)(b—«x), where a, b, and ¢ represent the 
molecules of methyl alcohol, dextrose, and water present at the 
commencement of the reaction, and # the molecules of dextrose 
converted. The first five values of « calculated agree exactly with 
the experimental values, and the last five show a difference of 2%. 
These results are considered to support an affirmative answer to 
the question. W. G. 


Hydrolysis of Acetanilide. Davin R. Merriwt and Exior 
Q. Apams (J. Amer. Chem. Soc., 1917, 39, 1588—-1598).—The 
hydrolysis of acetanilide in presence of hydrochloric acid proceeds 
at a rate which is proportional to the product of the concentrations 
of the unhydrolysed acetanilide and the hydrogen ion. The value 
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of the velocity coefficient at 100° is 8°4 when the hour is taken as 
the unit of time. The equilibrium constant for the reaction 
NHPh-COMe + H’* + H,O — NH,Ph" + MeCO,H is found by 
extrapolation to be K =950, from which the velocity coefficient for 
acetylation is found to be 0°0089 (time in hours). H. M. D. 


Catalysis. Part III. Some Induced Reactions. Nivratan 
Duar (T., 1917, 111, 690—706. Compare A., 1916, ii, 236).— 
Under ordinary conditions, and even on boiling, oxalic acid and 
other reducing agents do not reduce mercuric chloride to mercurous 
chloride. The author has investigated the action of various 
inductors on this and several similar reactions. The action of the 
oxidising agents, potassium persulphate, manganese dioxide, 
potassium nitrite, potassium permanganate, chromic acid, and 
nitric acid, on the reduction of mercuric chloride by oxalic acid 
has been studied. From the results, it is shown that the greater 
the concentration of the inductor, the greater is the amount of 
mercurous chloride obtained; this relation holds up to a certain 
limiting concentration of the inductor, after which an increase in 
the concentration of the inductor is accompanied in most cases by 
a decrease in the amount of mercurous chloride. The higher the 
temperature, the greater the amount of mercurous chloride formed. 
The greater the concentration of the actor, the greater the amount 
of reduction. Sulphuric acid hinders and manganese sulphate 
promotes the reaction. A similar series of experiments with some 
of the inductors has been carried out with tartaric acid, malic 
acid, malonic acid, glycollic acid, citric acid, hydrazine hydro- 
chloride, and hydroxylamine hydrochloride, in each case with 
mercuric chloride. Similar results were obtained in all cases. A 
number of other reactions have been studied, including the redue- 
tion of copper chloride by organic acids in the presence of potassium 
permanganate as inductor; gold chloride by organic acids with 
various inductors; silver nitrate and organic acids in the presence 
of potassium permanganate as inductor, and sodium selenite and 
various reducing agents in the presence of potassium permanganate 
as inductor. A number of conductivity determinations have been 
carried out of some induced reactions. Experiments were made 
with oxalic acid and malonic acid as actors, mercuric and gold 
chlorides as acceptors, and potassium permanganate as inductor. 
The conductivity of the reaction mixture falls off very rapidly at 
first, and as soon as the reduction of the metallic salt begins, the 
conductivity again rises slowly. The results are discussed and 
tentative theories put forward to explain the results. J. F. 8S. 


Catalysis. IV. Temperature-coefficients of Catalysed 
Reactions. Nivraran Duar (T., 1917, 111, 707—762. See 
preceding abstract).—The author has studied the kinetics of the 
reduction of mercuric chloride by oxalic acid in the presence of 
catalysts, the oxidation of oxalic and formic acids by chromic acid, 
and the oxidation of oxalates and formates by iodine, mercuric 
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chloride, and silver nitrate. In the case of the oxidation of oxalic 
acid by chromic acid, it is shown that the reaction is unimolecular 
with regard to chromic acid and termolecular with regard to oxalic 
acid at 25°. The whole reaction is therefore quadrimolecular and 
may be represented by H,Cr,O,+3C,H,O,=Cr,0, + 4H,O + 6CO,, 
the neutralisation of the chromic oxide by oxalic acid being ex- 
tremely rapid, and consequently not affecting the velocity of the 
reaction. It is shown that with increasing concentration of chromic 
acid, the velocity constant decreases, and this is attributed to the 
reaction between the oxalic acid and chromic oxide taking place 
with different velocities with changing concentration of oxalic acid. 
The temperature-coefficient of the velocity constant varies with 
temperature, the following values being found: between 25° and 
30°, 1°95; between 50° and 60°, 1°72. In the presence of sulphuric 
acid of moderate concentrations, the velocity of the oxidation is 
increased, but a large excess of sulphuric acid retards the reaction. 
The temperature-coefficient is unaltered by the presence of 
sulphuric acid in moderate concentration, but in the presence of a 
large excess of sulphuric acid it is increased. In the presence of 
manganese sulphate as catalyst, the reaction is independent of the 
concentration of the chromic acid. The effects of molybdic acid, 
ammonium molybdate, and boric acid as catalysts of the oxidation 
of oxalic acid by chromic acid have also been studied. In the case 
of the oxidation of formic acid by chromic acid, the reaction is 
unimolecular with respect to chromic acid and termolecular with 
respect to formic acid, and may be represented H,Cr,O;+ 
3H-CO,H = Cr,0, + 6H,O + 3CO,. No disturbing factors are 
observed in this case with change of concentration. The tempera- 
ture-coefficient is 2°05, and is not influenced by change in concen- 
tration. The velocity of oxidation is much increased in the 
presence of sulphuric acid, and the temperature-coefficient is much 
reduced. Manganese sulphate retards this reaction, but has no 
influence on the temperature-coefficient. The influence of molybdic 
acid and manganese chloride as catalysts of this reaction has also 
been studied. 

The oxidation of sodium formate by iodine is shown to be uni- 
molecular with respect to both iodine and sodium formate; the 
whole reaction is therefore bimolecular, and may be represented 
H-CO,Na+I,=HI+NaI+CO,. The reaction is retarded by 
iodine ions and has a temperature-coefficient of about 4, which is 
not changed by the negative catalyst, potassium iodide. Man- 
ganese sulphate retards the reaction, the velocity constant decreas- 
ing with increasing concentration of manganese sulphate. 

The oxidation of sodium formate by mercuric chloride is uni- 
molecular with regard to both substances, and consequently is a 
bimolecular reaction. The equation employed to represent the 
change would demand a termolecvlar reaction, which indicates 
that this reaction must occur in stages. This reaction has a 
temperature-coefficient of 3°63 and is retarded by manganese 
sulphate. This reaction is retarded by sodium acetate and the 
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chloridés of sodium, zinc, calcium, manganese, and strontium. In 
each case the temperature-coefficient is increased. 

Silver nitrate is reduced by sodium formate according to a 
bimolecular reaction, of which the temperature-coefficient is 2°67 
between 25° and 40° and 2°48 between 40° and 50°. Manganese 
sulphate acts as a negative catalyst in this reaction without chang- 
ing the temperature-coefficient. 

A number of experiments have been carried out both in the 
dark and in light with the object of ascertaining the mechanism 
of chemical change and temperature-coefficient. In the case of the 
oxidation of quinine sulphate by chromic acid, it is shown that in 
the dark the temperature-coefficient is 1°87, whereas in light the 
lower value 1°04 is obtained. The cxidation of potassium oxalate 
by iodine is shown to be unimolecular with regard to both sub- 
stances; this reaction in the dark has a temperature-coefficient of 
7°2 between 25° and 40°, 6:1 between 40° and 50°, and 5°4 between 
50° and 60°; in diffused daylight, the reaction velocity is found to 
be less than in the dark and to have a temperature-coefficient of 
3°36 between 25° and 50°. The oxidation of potassium oxalate by 
mercuric chloride in the dark at 99°6° is bimolecular, although it 
would appear from the equation to be termolecular The tempera- 
ture-coefficient is 2°2 in the dark and 1°19 in the light. J. F.S. 


A New Case of Reversible Catalysis: Direct Formation 
of Nitriles from Amines with the same Carbon Chain. 
Paut SapatreER and G. Gavupion (Compt. rend., 1917, 165, 
224—-227).—In certain cases, the authors have been able to obtain 
the reverse of the catalytic hydrogenation of nitriles to amines by 
means of finely divided nickel (compare Sabatier and Senderens, 
A., 1905, i, 267). Thus, if the vapour of benzylamine is passed 
over nickel at 300—-350°, benzonitrile is obtained. At the same 
time, the hydrogen produced in this process reduces more of the 
amine, giving toluene and ammonia, the whole course of the reaction 
being 3C,H;-CH,*NH,=C,H,°CN + 2C,H,;-CH,+2NH;. Similarly, 
‘soamylamine yields isovaleronitrile, isopentane, and ammonia, the 
reaction being further complicated in this case, since a portion of 
the isopentane is decomposed by the nickel, carbon being deposited. 
With methylamine, good results are not obtained, probably owing 
to the action of the hydrogen cyanide on the nickel. Copper is 
not such a good catalyst as nickel for this reaction. W. G. 


Elements neither Free nor Combined. A Third State. 
Cart Herine (7. Amer. Chem. Soc., 1917, 39, 1619—1623).—A 
plea for the recognition of ions as representing a third state in 
which the elements are neither free nor combined. HH. M. D. 


Numerical Relationships between Atomic Weights. 
Rupotr VonpnrAcek (Chemické listy, 1917, 11, 33—37; from 
Chem. Zentr., 1917, i, 840).—The theory that certain, if not the 
majority, of chemical elements are mixtures of several isotopic 
elements of different atomic weight has not been supported by the 
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results of previous investigations. The approximately integral 
atomic weights of the elements of the series H—Co has been 
regarded as a consequence of genetic relationships ; the author now 
shows that the heavy elements are related to one another as well 
as to those of the two short periods by definite and regular differ- 
ences in the atomic weights. If the atomic weights of the elements 
of the two short periods the ordinal numbers of which are multiples 
of 3 (Li, C, F, Mg, P, Ar) are increased by 95°9, the atomic weights 
of the elements of the series Rh-I with uneven ordinal numbers 
(Rh, Ag, In, Sb, I) are derived. When the atomic weights of 
the same elements, with the exception of lithium and carbon, are 
increased by 87°7 or 8871, the atomic weights of the elements of 
the series Rh-I with even ordinal numbers (Pd, Cd, Sn, Te) are 
obtained. A similar relationship connects the elements of uneven 
ordinal numbers (Ag, In, Sb, I) with those of the ordinal numbers 
10, 13, 16, 19. Not only the atomic weight, but also the position 
of the derived element in the natural system, is accurately and 
definitely determined by these relationships; tellurium and iodine 
fall naturally into the places assigned to them on the basis of 
determinations of atomic weight. Similar relationships are found 
in other portions of the system. H. W. 


Valency Centres. 0. Hinspera (J. pr. Chem., 1917, [ii], 95, 
121—131).—A_ theoretical paper in which the author slightly 
modifies his earlier views (this vol., ii, 173; A., 1916, i, 725) by 
assuming the postulated valency centres to be identical with the 
positively charged atomic nuclei of the electronic theory. The 
atoms of the elements of groups I to IV of the periodic classifica- 
tion are believed to possess only one valency centre and exhibit a 
maximum valency of 4, although this is only occasionally exhibited 
before the carbon group; atoms of the elements of groups V and 
VI possess two valency centres or atomic nuclei, whilst atoms of 
group VII may possess two or three. In illustration of the theory, 
the nitrogen atom is cited as having two nuclei, one of which holds 
four valency electrons, whilst the other retains only one, and under 
certain conditions is capable of functioning in a similar manner 
to the nucleus of the univalent atom of an alkali metal, with the 
formation of an ammonium salt. The sulphur atom in the 
sulphonium compounds includes a tervalent and a _ univalent 
valency centre, to which the organic groups and the acid radicle 
are respectively attached. ee ae 


The Period of the Alchemists Isaac of Holland 
and Jan Isaac of Holland. H. J. Hotcen (Chem. Zeit., 
1917, 41, 643—644. Compare this vol. ii, 198).—Evidence 
is adduced in support of the view that these alchemists lived in the 
second half of the sixteenth century. H. M. D. 


Filtration with the Exclusion of Moisture and Air. G. 
REDDELIEN (Chem. Zeit., 1917, 41, 580).-A glass bell, provided 
with a side-tube and a tubulure at the top, is fitted over an ordinary 
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Biichner funnel. The side-tube is connected with absorption vessels, 
so that air free from moisture or carbon dioxide may be admitted 
into the funnel. The liquid to be filtered is introduced into the 
funnel through a funnel fixed in the tubulure; the stem of this 
second funnel is closed by a rod which is ground to fit into the stem. 
The join between the rim of the bell and the upper edge of the 


Biichner funnel is made air-tight by means of a rubber band. 
W. P. S. 


An Arrangement for the Automatic Washing of Precipi- 
tates Filtered with Difficulty. G. Wxrcrwin (Kolloid Zeitsch., 
1917, 20, 270—274).—The apparatus described is a simple arrange- 
ment in which the wash liquid is supplied to the filter funnel inter- 
mittently, this being effected automatically by a syphon of the type 
familiar in a Soxhlet apparatus. A further feature of the appara- 


tus is that the filtration is carried out under an excess pressure. 
H. M. D. 


The Use of Large Glass-stoppered Containers in Auto- 
claving. Rosert B. Krauss (J. Amer. Chem. Soc., 1917, 39, 
1512—1513).—The material which it is necessary to heat in an 
autoclave may be placed in a glass bottle, tightly stoppered, anc 
this put in an iron autoclave half filled with water. Under proper 
conditions, the pressure on the glass is the same inside and outside, 
and bottles have been used in this way up to pressures of 5000 Ib. 
per square inch. J.C. W. 


Lecture Experiments on the Theory of Explosives. J. 
Eccert and H. Scuimanxk (Zeitsch. EHlektrochem., 1917, 28, 
189—192).—Several lecture experiments are described, which are 
designed to demonstrate the evolution of gas, the varied explosion 
velocities, and the difference between the decomposition of a 
primary and a secondary explosive. A further experiment is 


described to show the difference between deflagration and explosion. 
J. F. 8. 


Inorganic Chemistry. 


Electrolysis of Hydrochloric Acid. Pavut Hancx (Zeitsch. 
physikal. chem. Unterr., 1917, 30, 33—34; from Chem. Zentr., 
1917, i, 991).—In order to avoid the absorption of chlorine during 
the electrolysis of hydrochloric acid, the decomposition is effected 
in a small U-tube provided with two side-tubes. The electrodes are 
held in position by rubber stoppers, and do not dip deeply into 
the acid. The evolved gases are conducted by rubber tubes to thie 
Hofmann’s apparatus, which is charged with concentrated sodium 
chloride solution. H. W. 
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Electrolysis of Hydrochloric Acid in Hofmann's 
Apparatus. Frieprica C. G. MOLLER (Zeitsch. physikal. chem, 
interr., 1917, 30, 34—35; from Chem. Zentr., 1917, 1, 991—992). 
- -During the electrolysis of hydrochloric acid in Hofmann’s appara- 
tus, the cathode liquid should not contain dissolved chlorine, since 
this is carried forward by the hydrogen; the observed volume of 
the latter is consequently too great. 

If, during the electrolysis of sodium chloride solution, the sodium 
hypochlorite attains a considerable concentration around the 
cathode, it exerts an oxidising action and too little hydrogen is 
evolved. Platinum electrodes are scarcely attacked by the chlorine, 
whilst thin carbon rods are completely disintegrated after a short 


time. H. W. 


When is a Candle Extinguished in an Enclosed Volume 
of Air? Friepricu C. G. Mtiier (Zeitsch. physikal. chem. 
Unterr., 1917, 30, 28—30; from Chem. Zentr., 1917, i, 991).— 
The air in which a candle has burnt until extinguished contains 
4—6% carbon dioxide and 15—13% oxygen; deeply expired air has 
a similar composition. Alcohol, burning on cotton-wool, leaves, 
after extinction, a gas mixture containing 6°5% carbon dioxide and 
11% oxygen. The residue from glowing wood charcoal contains 8% 
carbon dioxide and 9% oxygen. Burning sulphur leaves 13°5% 
oxygen. H. W. 


The Absorption of Atmospheric Gases by Water. J. H. 
Coste (J. Soc. Chem. Ind., 1917, 36, 846—853).—A summary of 
the work which has hitherto been done on the solubility of air in 
various waters, including distilled water, rain water, well water, 
and sea water. Zz. 6. P. 


Proof of the Formation of Water by the Union of an 
Acid and a Base to Yield a Salt. H. Zeirver (J. physikal. chem. 
Unterr., 1917, 30, 35; from Chem. Zentr., 1917, i, 991).—A small 
dry stick of sodium or potassium hydroxide is placed in a jar of 
dry hydrogen chloride. After a short time, the glass becomes 
strongly bedewed and the alkali is covered with crystals of salt. 

H. W. 


The Colour and Oxidising Value of some Ozone Solutions. 
Franz Fiscuer and Hans 'Tropscu (Ber., 1917, 50, 765—767).—- 
When a current of ozonised oxygen is passed through acetic acid, 
acetic anhydride, ethyl acetate, chloroform, or carbon tetrachloride 
at the ordinary temperature, a blue solution is obtained (compare 
Harries and Koetschau, A., 1909, i, 755; Erdmann, A., 1908, 
ii, 830), the colour persisting for more than fifteen to twenty hours 
with acetic acid and carbon tetrachloride, but disappearing more 
rapidly with the other solvents. Water and formic acid do not form 
— solutions, the latter solvent undergoing oxidation to carbon 
dioxide. 

Comparative experiments with a gaseous stream containing 
approximately 6% of ozone by volume indicated that carbon tetra- 
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chloride dissolves seven times as much ozone as an equal bulk of 
water, and when saturated contains per litre three times as much 
ozone as the original ozonised oxygen. 

The formation of the blue solution of ozone in carbon tetra 
chloride forms a simple lecture experiment. D. F. F. 


Action of Ozone on Inorganic Compounds. C. Harries 
(Zeitsch. anorg. Chem., 1917, 99, 195—196).—A reply to Riesen- 
feld and Bencker (this vol., ii, 201). The author’s experimental 
results are not to be explained by the high concentration of the 
potassium iodide solution, a 2°5% solution only having been used. 
The action of crude and washed ozone on butylene (A., 1912, 
i, 343, 407) is evidence of the presence of more than one compound 
in ordinary ozone. C. H. D. 


Black Sulphur. Bernuarp Neumann (Zeiisch. angew. Chem., 
1917, 30, i, 165—-168).—As a result of the investigation of some 
black sulphur from Mexico, the author comes to the conclusion 
that the black sulphur of Magnus and Knapp is not a special 
modification of sulphur, but ordinary yellow sulphur which has 
been coloured black by small quantities of carbon or of metalli 
sulphides (iron and platinum). 

The following analyses I, II, and III are of black sulphur from 
the San Augustin mines, IV of blackish-green sulphur from the 
San Rafael mines, and V of yellow sulphur from the San Rafael 
mines : 

S. C. Fe,0,(Al,0,). CaO. M 

I. 58-31 0-53 1-00 11-85 0 

II. 58-63 0-59 0-78 12-16 0 
IIT. 60-11 0-77 1-32 11-18 3-7 4-64 0- 7-64 
IV. 91-92 0-13 0-23 2-76 0-14 3°75 — 0-72 

V. 99-98 _ — _— — _ — 0-02 


The presence of carbon in the black sulphur is explicable on the 
assumption that the hydrocarbons in the volcanic exhalations from 
which the sulphur is deposited do not come into contact with sufli- 
cient air for complete combustion, with the result that carbon is 
deposited. The microphotographs of black sulphur show the pres- 
ence of sulphur and amorphous carbon side by side. T. S. P. 


Apparatus for the Preparation of Hydrogen Sulphide or 
Hydrogen. Mossacuer (Zeiisch. angew. Chem., 1917, 30, i, 176). 
—Hydrochlorie acid is contained in a bottle situated above the 
other part of the apparatus, and is allowed to flow in regulated 
quantity into a bottle containing ferrous sulphide or granulated 
zinc. This bottle is provided with a delivery tube for the gas 
evolved, and the gas is passed through a wash-bottle before use. 
Spent liquor may be drawn off from the lower part of the bottle 
containing the ferrous sulphide or zinc. W. P.S. 


Apparatus for Precipitation with Hydrogen Sulphide 
under Pressure. Avusrey Vai Futter (J. Ind. Eng. Chem., 
1917, 9, 792—793).—The upper opening in an ordinary Kipp 


18) SO.. CO,. Insol. 
52 17-75 os 9-72 
82 18-90 —- 7°74 
7 
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generator is closed with a rubber stopper through which pass a 
small tapped tube and a narrow tube almost a metre long; a bulb is 
provided at the top of the latter tube. The gas outlet of the appa- 
ratus is provided with a two-way tap. The precipitation is carried 
out in a flask closed with a rubber stopper carrying two tubes, one 
of which conducts the hydrogen sulphide into the flask, whilst the 
other carries a length of rubber tubing and a pinch-cock. The latter 
is closed when the flask is filled with hydrogen sulphide, and, by 
closing the tap at the top of the apparatus, a pressure column of 
about a metre may be obtained, the liquid in the generator rising 
to this height in the long narrow tube. W. P.S. 


The Decomposition of Metallic Sulphates by Heat. H. 0. 
Horman and W. Wansuxow (Bull. Amer. Inst. Min. Eng., 1912, 
889—943 ; from Zeitsch. Kryst. Min., 1915, 55, 111).—The decom- 
pesition of many hydrated and dehydrated metallic sulphates has 
been studied by heating in an open tube in a current of dry air. 
The salts examined include ferric and ferrous sulphates, and sul- 
phates of bismuth, aluminium, zinc, lead, copper, manganese, 
nickel, cobalt, cadmium, magnesium, silver, calcium, and barium. 
In each case the temperature is recorded at which decomposition 
begins and that at which it becomes energetic, whilst the gaseous 
and solid products are described. In general, normal sulphates 
which form no basic sulphates by decomposition give sulphur 
trioxide and dioxide as gaseous products, whilst those which form 


basic sulphates give only sulphur dioxide. By further decomposi- 
tion of the basic salt into metallic oxide, sulphur trioxide is pro- 
duced. Metallic sulphates of the bases of the form M,O, or M,O 
give no basic sulphates by decomposition. E. H. R. 


The Synthesis of Ammonia and the Oxidation of 
Ammonia to Nitric Acid. Epwarp B. Maxrep (J. Soc. Chem. 
Ind., 1917, 86, 777—782).—A general account, without going into 
details, of the work which has been done by an English Company 
towards the establishment of a synthetic ammonia industry in Great 
Britain. 

The nitrogen is separated from the air in the first case by passing 
the air through a separating column, over the plates of which a 
descending current of liquid nitrogen is allowed to flow. The 
oxygen is thereby liquefied and the nitrogen passes upwards, whilst 
the residual mixture of oxygen and nitrogen undergoes fractiona- 
tion in the lower part of the apparatus; the liquid arriving at the 
bottom of the column is practically pure oxygen. The hydrogen 
(99°9% purity) is produced by a modification (not described) of the 
intermittent method, that is, by the alternate steaming and reduc- 
tion of iron with water-gas. 

The catalysts used to bring about the combination of nitrogen 
and hydrogen consist of iron containing traces of other substances 
as promoters. The working pressure is about 180 atmospheres, and 
the temperature in the catalyst column varies from 600° to 650°. 

The oxidation of the ammonia to nitric acid is brought about by 
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iron catalysts containing various promoters, air, or air enriched 
with oxygen, being used as the oxidising agent. A table is given 
showing the efficiency at 700° of the following catalysts: iron, iron— 
thorium, iron—cerium, iron—bismuth, iron-tungsten, iron—copper, 
iron—lead, iron—antimony, iron—potassium, iron—uranium, iron— 
calcium, iron-zine, and iron—manganese. The efficiency of pure iron 
is very appreciably raised by the addition of cerium, thorium, 
bismuth, tungsten, or copper, the time of contact for the maximum 
yield of nitric acid varying with the particular promoter used. The 
alkali metals appear to have very little effect on the activity of 
iron, whilst calcium, zinc, and manganese depress very considerabh] » 
the maximum yield of nitric acid. 

Figures are given showing that from the point of view of power 
and material, the direct synthesis of ammonia is twice as efficient 
as the cyanamide process and more than six times as efficient as the 
are process. 7 & & 


The Antiseptic Properties of Nitrous Air. H. Cori 
(Compt. rend., 1917, 165, 194—196).—The antiseptic power attri- 
buted by Priestley (Phil. Trans., 1772, 62, 210) to nitrous air is 
really due to the nitric acid formed by contact with the moist air 
introduced with the animal corpses. W. G. 


The Sensitiveness of Azides. Lornar Wouter and F. 
MartTINn (Zeitsch. angew. Chem., 1917, 30, i, 33—39).—The azides 
investigated were those of silver, lead, mercury (ous), cadmium, 
zinc, copper (ous), nickel, cobalt, manganese, barium, strontium, 
calcium, lithium, and thallium. In order to determine the tem- 
perature of detonation, varying quantities (0°005, 0°01, and 
0°02 gram) of the azides were heated at known temperatures 
in a special apparatus and the time (in seconds) noted before 
detonation took place. The azides were used in the form of 
pastilles; From the curves showing the relation between the 
weight of azide used and the temperature of detonation, it is found 
that the temperature falls with increase in weight, the curve ulti- 
mately becoming asymptotic towards the axis of weight. The tem- 
perature corresponding with the asymptotic portion of the curve is 
characterised by the authors as the real temperature of detonation ; 
practically, it is the temperature found when 0°02 gram of the 
azide is used. The detonation temperatures of the various azides, 
in the order given above, were found to be 297°, 327°, 281°, 291°, 
289°, 174°, 200°, 148°, 203°, 152°, 169°, 158°, 245°, and 320° 
respectively ; the thallium azide does not detonate, but only under- 
goes vigorous decomposition. These temperatures do not show any 
well-defined regularity, but, generally speaking, the lower the mole- 
cular weight of the azide the lower is the detonation temperature. 
This is quite different from the behaviour of the fulminates, the 
detonation temperature of which (particulars to be published later) 
are almost independent of the metallic component. Moreover, the 
fulminates do not show the same tendency as the azides to give au 
asymptotic portion of the weight-detonation temperature curve. 
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The azides of zinc, cobalt, nickel, manganese, calcium, and 
lithium are hygroscopic. 

As a result of the authors’ experiments on the azides and fulmin- 
ates, it is suggested that the detonation temperature for technical 
purposes should be defined as that temperature below which pressed 
pastilles of the microcrystalline substances do not detonate even 
after heating for five minutes; the quantity of substance should be 
such that it does not all decompose before the detonation tempera- 
ture is reached. The comparison temperature for the different 
substances is defined as that at which detonation takes place when 
20 mg. of the substance are heated for five seconds. 

The sensitiveness of the various azides towards shock, using a 
falling weight, was also determined, and the curves showing the 
relation between the quantity of substance and the height of fall 
of the weight drawn. The curves often show a well defined mini- 
mum, so that for the characterisation of the azides the complete 
curve must be determined. The detonation temperature therefore 
forms a better criterion for the azides than their sensitiveness 
towards shock. In the case of thin layers of the azides, the sensi- 
tiveness towards shock corresponds with the Dupré friction sensi- 
tivity. 

The heat of detonation has no noticeable influence on the sensi- 
tiveness of the azides. With the fulminates the parallelism between 
the temperature of detonation and the sensitiveness towards shock 
is much more marked than with the azides, which only show it 
between certain limits of weight of substance. T. 8S. P. 


The Structure of Pyrophosphoric Acid. D. Batarerr 
(Zeitsch. anorg. Chem., 1917, 99, 190—194. Compare A., 1915, 
ii, 446).—Further evidence is given in favour of an unsymmetrical 
structure for pyrophosphoric acid. When orthophosphoric acid is 
dehydrated by boiling with SOCI,, the pyro-acid formed is always 
accompanied by metaphosphoric acid, whilst when SO,Cl, is used, 
only the pyro-acid is obtained. 

Ethyl metaphosphate, prepared from ethyl ether and phosphoric 
oxide without heating, combines with ethyl orthophosphate at 
185—190°, forming the pyrophosphate. Ethyl metaphosphate 
does not combine with methyl orthophosphate, but methyl meta- 
phosphate is formed by heating methyl pyrophosphate. 

Calcium pyrophosphate reacts with phosphorus pentachloride 
according to the equation 2Ca,P,0,+ 6PCl;=Ca(POs), + 8POCI, + 
3CaCl,, and the strontium salt behaves in a similar manner. 

C. H. D. 


Production of Per-salts (Perphosphates and Perarsenates), 
S. Ascuxenast (D.R.-P., 296796, 1914; from J. Soc. Chem. Ind., 
1917, 36, 872).—Alkaline earth peroxides can be dissolved in excess 
of concentrated phosphoric or arsenic acid, forming hydrogen 
peroxide and the corresponding primary per-salt. The hydrogen 
peroxide does not decompose, and by evaporation under diminished 
pressure, with minimum elevation of temperature, the primary 
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perphosphate or perarsenate can be obtained. The corresponding 
alkali salts can be obtained by decomposing the alkaline earth salts 
before evaporation with an alkali sulphate. ye SE 


Production of Anhydrous Per-salts or Mixtures of Per- 
salts. 8S. AscuKkenas! (D.R.-P. 296888, 1915; from J. Soc. Chem. 
Ind., 1917, 36, 872).—Per-salts prepared in a vacuum can be sub- 
sequently dried in air at 100° without evolution of oxygen. They 
soften and again dry, giving off an appreciable quantity of water 
vapour. Drying in this way improves the stability of the per-salts. 

ee 


Differentiation of the Internal Structure of Different 
Species of Silica by their Rontgen Ray Interference 
Patterns. 8S. Kyropoutos (Zeitsch. anorg. Chem, 1917, 99, 
197—200).—The method of Debye and Scherrer (Nachr. K. Ges. 
Wiss. Géttingen Math.-phys. Klasse, 1916) has been applied to 
powdered silica. An amorphous substance in this condition 
behaves as a grating of low dispersive power, whilst a powdered, 
crystalline substance behaves as a grating of high dispersive power. 
The particles used are from 0°5 to 1, in diameter, and are lightly 
pressed into paper tubes and exposed to platinum radiation. 
Quartz and cristobalite give similar but readily distinguishable 
systems of rings, whilst interference rings are absent from the 
patterns of quartz glass and precipitated silica. A silica gel gives 
a single broad ring. When precipitated silica is heated at 1300° 
for two hours, interference rings appear, indicating a partial con- 
version into cristobalite. C. H. D. 


+ The Exchange of Bases in Silicates. I. The Exchange 
of Alkalis and Ammonia in Hydrated Alumina Alkali 
Silicates (Permutites). E. Ramann and A. Spencer (Zeitsch. 
anorg. Chem., 1916, 95, 115—128).—Sodium permutite is purified 
by treating with a 10% solution of sodium chloride until calcium 
is no longer extracted. When small quantities of calcium 
carbonate are present, more rapid purification is effected by treat- 
ment with 10% ammonium nitrate, followed by reconversion of the 
ammonium permutite into the sodium compound. The granular 
permutite is freed from small particles, and the reacting solution 
is run through it at the rate of 50 c.c. per hour. Complete equil- 
ibrium is attained in this way. 

Sodium permutite yields the same potassium permutite with 
potassium chloride and potassium sulphate, and the ammonium 
compound is also completely converied into the potassium com- 
pound. The total concentration of the solutions is without 
influence on the composition of the final product, which is also 
independent of the nature of the alkali in the original permutite. 
When mixed solutions of different salts are used, the resulting 
composition is such as to indicate that the reaction is entirely 
ionic. It is independent of the nature of the anion. C. H. D. 
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The Binary Systems of Bromides of the Alkalis and 
Alkaline Earths. Grore Kettner (Zeitsch. anorg. Chem., 1917, 
99, 137—183).—The bromides are melted in Jena glass tubes in 
an atmosphere of nitrogen, the platirum platinum-rhodium couple 
being inserted without a protecting sheath. Transparent sections 
of the solidified mass are made by soaking in Canada balsam and 
grinding with paraffin. The following melting points of the 
anhydrous simple bromides are found: LiBr, 552°; NaBr, 742°; 
KBr, 730°; MgBr., 711°; CaBr,, 730°; SrBr,, 643°; BaBr,, 847°. 
All are isomorphous with the corresponding chlorides, with the 
exception of strontium bromide, which is hexagonal, the chloride 
being regular. Dimorphism has not been observed. Lithium 
bromide forms with sodium bromide a continuous series of solid 
solutions, which probably break up at lower temperatures, as, 
although thermal or crystallographic changes have not been 
observed, the crystalline mass expands and disintegrates »2n cool- 
ing. Lithium and potassium bromide form a simple system with- 
out solid solutions, the eutectic temperature being 348°. Lithium 
bromide forms solid solutions of limited concentration with both 
magnesium and calcium bromides, the liquidus curves being of 
similar and rather unusual form. With strontium bromide, a 
double salt, LiBr,2SrBr,, is formed, decomposing at 503°. Lithium 
and barium bromides have a eutectic point at 483°, and solid 
solutions are not formed. 

Sodium and magnesium bromides form a simple eutectiferous 
series, the eutectic temperature being 431°. Sodium and calcium 
bromides solidify to form two series of solid solutions, with a 
eutectic point at 513°, and, on further cooling, a reaction takes 
place at 469°, a compound, NaBr,2CaBr., being formed. Sodium 
bromide forms simple eutectiferous systems with both strontium 
and barium bromides, the eutectic temperatures being 486° and 
600° respectively. 

Potassium bromide forms double salts with all the bromides of 
the alkaline earths. The compounds 2KBr,MgBr. and 
KBr,MgBr, decompose at 348° and 391° respectively, and there 
is a eutectic point between them at 334°. Solid solutions are not 
formed in this or the following series. Only a single compound is 
formed with calcium bromide, KBr,CaBr,, represented by a maxi- 
mum on the freezing-point curve at 637°. There are eutectic 
points at 544° and 563° respectively. In the strontium series 
there are two flat maxima, 2KBr,SrBr,, freezing at 559°, and 
KBr,2SrBr,, at 574°. There are thus three eutectic points, at 
556°, 534°, and 562° respectively. One flat maximum at 634° 
occurs in the barium series, corresponding with the compound 
2KBr,BaBr,, and the eutectic temperatures are 632° and 612°. 

C. H. D. 


_The Dissolution of Sodium Chloride Crystals in Solu- 
tions containing Carbamide. Watrer Scuyorr (Zeitsch. 
Kryst. Min., 1915, 54, 289—331).—The author has carried out an 
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exhaustive series of experiments on the manner in which a crystal 
of common salt dissolves when placed in an unsaturated salt solu- 
tion, with particular reference to the effect of the presence of vary- 
ing quantities of carbamide, which is known to influence the habit 
of growth of such crystals. It is found that, if growth and dissolu- 
tion take place in presence of the same quantity of carbamide, 
sharp corners develop during solution at the poles of those faces 
which predominate in the growing crystal. The velocity of solu- 
tion of each face is dependent on the degree of unsaturation of the 
solution and on the quantity of carbamide present. The differ- 
ences in solution—velocity between different faces diminish as the 
degree of unsaturation increases, but are enhanced by increase in 
the quantity of carbamide, particularly with respect to the vicinal 
icositetrahedron and octahedron faces. The form of the final body 
also depends, in many cases, on the form of the crystal first placed 
in the unsaturated solution. E. H. R. 


Polymorphism of Ammonium Nitrate. Frip. WALLERANT 
(Bull. Soc. frang. Minéral., 1916, 39, 162—163; from Chem. 
Zentr., 1917, ii, 6).—The author maintains the correctness of his 
previous observations (A., 1906, ii, 152). The discrepancies 
between his results and those of Behn (Proc. Roy. Soc., 1908, [A], 
80, 444) between 82° and —16° are probably attributable to 


differences in the methods of investigation, as, for example, occur- 
rence of under-cooling. H. W. 


Ammoniates of Silver Salts. III. G. Bruni and G. Levi 
(Gazzetta, 1917, 47, i, 259272. Compare A., 1916, ii, 482, 617). 
—The following thermochemical data have been arrived at experi- 
mentally. Molecular heats of solution in water: AgNO;, —5°30 
Cal. (1 gram-mol. in 1000 mols. H,O) or —5°70 Cal. (1 gram-mol. 
in 1600 mols. of water); AgNO,,2NH,, —9°05 Cal.; AgNO,,3NH,, 
—10°44 Cal.; AgClO,, —2°17 Cal.; AgClO,,2 NH, —10°71 Cal.; 
AgCl0,,3NH,, —11:18 Cal. Heats of formation in solution: 
AgNO, + 2NH, + aq.= +12°68 Cal.; AgClO,+ 2NH,+aq.= +1271 
Cal. Heats of formation in the solid state: AgNO,+2NH,= 
+ 33°64 Cal. ; AgNO, + 3NH,=42°94 Cal. ; AgClO, + 2NH,= + 38°40 
Cal. ; AgClO, + 3NH,= +47°77 Cal. (compare Berthelot and 
Delépine, A., 1899, 748). 

These results indicate that only the diammoniates exist in solu- 
tion. The triammoniates, which exhibit considerable heats of 
formation in the solid state, are completely decomposed in solu- 
tion into the corresponding diammoniates and free ammonia. 

Measurements of electromotive force indicate the existence in 
solution of the complex Ag(NHy,)., and of this alone, even in 
ammoniacal solutions of silver nitrite. The compound, 
AgNO,,NH,, is consequently regarded as the double salt, 
AgNO,,(AgNO,,2NH,), and a similar explanation may hold for 
the compound AgNO,,NH;3. T. H. P. 
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Saturated Solutions of Potassium and Magnesium 
Sulphates. H. 8S. van Kuooster (J. Physical Chem., 1917, 23, 
513—518).—Van’t Hoff has indicated that polyhalite, 

Ca.MgK,(SO,),,2H,0, 
can co-exist in equilibrium at 25°? with any two of the following 
substances: syngenite, CaK,(SO,),,H,O; reichardtite, 
Mg80,,7H,0 ; 

and gypsum, CaSO,,2H,O. He suggests that at some temperature 
below 25° polyhalite will break up into the three above-mentioned 
salts. The present author has undertaken to investigate this 
point, and, having found not inconsiderable discrepancies in the 
work of Basch (Diss., Berlin, 1901), he has as a preliminary re- 
determined the solubility curve of potassium magnesium sulphate 
at 25°. The experimental details are given in the paper, and it 
is especially pointed out that the conclusions of van’t Hoff, which 
are based on the determinations of Basch, are of questionable 
accuracy. J. ¥. G. 


Phosphorescent Zinc Sulphide. (Miss) ELizaBera 
MacDovcaLL, ALFRED WALTER StTEewarRT, and RosBert WRiGHT 
(T., 1917, 111, 663—683).—An investigation in which the nature 
and cause of the phosphorescence of zinc sulphide are examined. It 
is shown that pure zine sulphide, prepared in various ways, can be 
obtained in a phosphorescent condition. The addition of certain 
impurities has a marked effect, in some cases, as with iron, inhibit- 
ing the action, and in others, for example, manganese, altering 
the tint of the phosphorescence. The presence of a chloride always 
improves the phosphorescence. The temperature to which the pre- 
paration has been heated has the greatest influence on the phos- 
phorescence. This temperature may be varied within limits, but 
in general the best results are obtained at temperatures between 
650° and 900°. Washing, rubbing, or disturbing the final product 
in any way tends to diminish its phosphorescent power. 
Amorphous zine sulphide is non-phosphorescent, and the crystal- 
line variety does not give such marked effects as the semi-crystal- 
line samples. The phosphorescence of specimens of zinc sulphide 
made from salts containing no chloride is not so brilliant as that 
of specimens produced in the presence of chlorides. The experi- 
ments show that phosphorescence is much infiuenced by physical 
conditions, and cannot be regarded as entirely due to the chemical 
nature of the phosphorophore. Thus it is established that the 
strongest phosphorescence is observed in specimens which are just 
on the border between the amorphous and crystalline conditions, 
and this state can be attained either by heating for a very short 
period at a high temperature or for a longer period at a lower 
temperature. The fact that washing diminishes the phosphor- 
escence indicates the probable presence of some material which has 
a strong influence on the phenomenon. Since crushing, grinding, 
or rubbing of the final product also decreases the phosphorescence, 
it seems probable that the supposed impurity forms a skin over 
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the particles of the sulphide, which is removed by washing or dis- 
integrated by mechanical treatment. It appears from the evidence 
that the chloride ion may be the cause of the enhanced phosphor- 
escence due to impurity. This may act in the following way: 
When the impure sulphide is heated, the chloride reacts with it 
and produces a surface film of zinc chloride on the sulphide, and 
this film, on cooling, may contract and produce a strained condi- 
tion of the material within the film. The effect of additional 
impurities would be to influence the fusibility of the sulphide and 
chloride, and it may be in this action that the main influence of 
the impurities is to be sought. J. F. 8. 


The Solubility of the Salts of Isotopic Elements. K. 
Fasans and J. Fiscuier (Zeitsch. anorg. Chem., 1916, 95, 
284—-296).—On the assumption that saturated solutions of corre- 
spending salts of isotopic elements must contain the same number 
of molecules in equal volumes, it follows from the different mole- 
cular weights that the solubilities expressed in grams per litre 
and the densities should be different. This has been tested by 
means of lead nitrate prepared from ordinary lead of atomic weight 
207°15 and lead from carnotite with atomic weight 206°59 
(Richards and Lembert, A., 1914, ii, 653), the nitrates being 
purified by repeated recrystallisation in platinum vessels. The 
determinations of solubility are made in Jena-glass vessels in a 
thermostat constant to 0°02°, equilibrium being reached from both 
sides, for which two days are necessary. Direct analytical deter- 
minations of the lead in the two solutions give results which differ 
by less than the possible error, but the more exact method of 
determining the density of the solutions shows that there is a real 
difference, ordinary lead nitrate being the more soluble, but the 
values differ by less than 0°1% (compare A., 1915, ii, 207). 

C. H. D. 


A Method for the Relative Atomic Weight Determina- 
tions of Isotopic Elements. K. Fasans and M. Lempert (Zeitsch. 
anorg. Chem., 1916, 95, 297-339. Compare preceding abstract). 
—If saturated solutions of the nitrates of two lead isotopes contain 
the same number of molecules per litre, which is the case if the 
ratio of molecules of salt to molecules of water is the same, the 
molecular volumes being identical and the change of volume on 
solution also the same, the relative atomic weights may be deter- 
mined from measurements of the solubility. The difference in 
weight between equal volumes of the two solutions is in the same 
ratio to the mean lead content as the difference of atomic weight 
to the mean atomic weight. 

An electrically heated thermostat is used, the mercury contact 
of the regulator being provided with a small automatic hydrogen 
generator to prevent fouling of the mercury. The temperature is 
maintained at 24°45°+0°002°. One end of the improved pykno- 
meter is closed with a tap and the other with a narrow, ground- 
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on tube. In all cases at least three days are allowed for the attain- 
ment of equilibrium. The nitrates used are prepared from 
ordinary lead (atomic weight 207°15), carnotite lead (206°59), and 
lead from Joachimsthal pitchblende (206°57), all being repeatedly 
recrystallised, the removal of nitric acid being specially important. 
The following values are found for D{*”: ordinary lead nitrate, 
1°444499+0°000013; carnotite lead, 1°443587+0°000016;  pitch- 
blende lead, 1°443586+0°000015. The molar solubilities are, within 
the experimental error, identical. The values for the difference 
in weight of 10 c.c. of the two saturated solutions are: for ordinary 
and carnotite lead, 9°04+0°26 mg., and for ordinary and pitch- 
blende lead, 9°35+0°52 mg., the values found experimentally being 
respectively 9°12+0°29 and 9°1310°28 mg. The agreement is 
sufficiently close to justify the use of the method for determining 
relative atomic weights. 

The definition of an element is discussed in relation to these 
and similar observations. C. H. D. 


Sodium-Lead Compounds in Liquid Ammonia Solution. 
F. Hastines Smytu (J. Amer. Chem. Soc., 1917, 39, 1299—1312). 
—The nature of the compounds which are formed when metallic 
lead is dissolved in liquid ammonia containing sodium has been 
investigated by electrolysing the solutions with a platinum gauze 
anode and a lead cathode. Measurements of the gain in weight 
of the anode and the loss in weight of the cathode were made in 
a series of experiments with solutions which had been previously 
saturated with lead. The results show that 2°26 gram-atoms of 
lead are deposited at the anode and dissolved at the cathode for 
each faraday passed through the solution. This value is inde- 
pendent of the concentration of the solution between the limits of 
0°01 and 0°1 mol. of sodium per litre, and is also independent of 
the magnitude of the current. 

Measurements of the solubility at -—33° of lead in liquid 
ammonia containing varying amounts of sodium show also that 
more than two atoms of lead are dissolved for each atom of sodium 
present. 

The electrolytic and solubility data lead to the conclusion that 
the solutions examined contain an equilibrium mixture of electro- 
lytes of the formule NaPb, and NaPb;. If these are equally 
ionised, the value of the ratio [Pb,']/[Pb,’] is about 0°36. 

The compound containing the larger proportion of lead is more 
soluble in liquid ammonia than the other, and has not been isolated. 
When the solutions are evaporated, the vapour pressure falls until 
solids begin to separate, when the pressure remains constant until 
the solvent has completely disappeared, when it falls to zero. The 
deposited solid is not therefore an ammonia compound. H.M.D. 


The Crystal Structure of the Compound H,,1T!,B,,0,,. 
Rupotr Scuarizer (Zeitsch. Kryst. Min., 1914, 54, 232—237).— 
A fresh examination of the crystals of this thallium borate, pre- 
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pared by Buchtala (A., 1914, ii, 135), shows it to be monoclinic 
[a:b :c=1°5827:1:1°9546; B=94°25’). The crystals form curious 
twins, which have been examined goniometrically and optically. 

Buchtala gives to this compound the formula T1,B,.0j9,5H,0, 
but the author considers that the water is probably water of con- 
stitution, not water of crystallisation. The formula then becomes 
2(H;TIB,O,,.), and may be written 

pO’ B(OH):-0-B(OH)-O~,,,, 
om B<O. B(OH}-0-BUH}-0>F O71. 

The further series of thallium borates prepared by Buchtala, 
T1,B,0,,H,O, T1,B,0,,2H,O, T1,B,0,),3H,O, T1,B,0,,,4H,O, may 
be regarded as an homologous series of the general formula 
TI,O[HBO,].,, in which the boron atoms, linked together by 
oxygen atoms, form a chain, for example, 

Tl-O-B(OH)-O-B(OH)-O°TI. 
E. H. R. 


The System Iron-Copper. Rupo.tr Ruer and Franz Gorrens 
(Ferrum, 1916, 14, 49—61; from Chem. Zentr., 1917, i, 1065. 
Compare Ruer and Fick, A., 1914, ii, 274).—With the object of 
elucidating certain discrepancies, particularly in regard to the 
behaviour of the molten metals, the authors have melted electro- 
lytic copper and iron (m. p. 1528°) in porcelain tubes in an atmo- 
sphere of nitrogen, and have investigated the alloys thermally, 
micrographically, and magnetically. A separation of layers 
actually occurs when th2 pure metals are melted together. On 
the other hand, that portion of the freezing-point curve which lies 
between the end-points of the mixture gap (24% Cu at 1459° and 
about 85% Cu at 1375°) is definitely shown not to be horizontal ; 
the observed discrepancy cannot be attributed to under-cooling. 
On solidification, therefore, the system Fe—Cu shows the behaviour 
of a system of three or more substances. The absorption of 
impurities during the process of melting, in amount sufficient to 
explain the phenomena, could not be established. It must there- 
fore be assumed that a molecular complex is formed which, on 
account of its slow velocity of production and decomposition, plays 
the part of a third substance, but further confirmation of this view 
was not obtained. Apparently an inexplicable contradiction of 
the phase rule is here presented. For further details, the tables 
and diagrams of the original communication must be consulted. 


H. W. 


A Colourless Modification of Mercuric Iodide. 4G. 
TamMANN (Nach. K. Ges. Wiss. Géttingen, 1916, 292—293; from 
Chem. Zentr., 1917, i, 1065).—If mercuric iodide is heated at 
about 300—500° in a long glass tube, one end of which is con- 
nected to a receiver in which the pressure can suddenly be 
decreased from 1 to 1/10th atmosphere, it condenses in the form 
of a colourless snow, which becomes pink in a few seconds and red 
after some minutes. The existence of such a colourless modifica- 
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tion corresponds with the analogy between mercury and cadmium 
and zinc in the periodic system. H. W. 


Decomposition of Cerous Oxalate in a Reducing or 
Inert Atmosphere and a New Property of the Higher 
Oxides of Cerium. Wattacre 8. Cuase (J. Amer. Chem. Soc., 
1917, 39, 1576—1582).—By heating cerous oxalate at 550° in an 
atmosphere of hydrogen or nitrogen, a bluish-black, amorphous 
substance is obtained which consists of a mixture of the oxides 
CeO, and Ce,O, and free carbon. When the decomposition has 
been carried out in an atmosphere of hydrogen, the residue takes 
fire when brought in contact with the air. The phenomenon is 
attributable to the oxidation of hydrogen, which is adsorbed in 
large quantities by the mixture resulting from the thermal decom- 
position of the cerous oxalate. Other gases are also adsorbed in 
marked degree by the oxides of cerium which are produced in this 
reaction. H. M. D. 


The Changes in Physical Properties of Aluminium with 
Mechanical Work. II. Specific Heats of Hard and Soft 
Aluminium. F. J. Brister (Trans. Faraday Soc., 1916, 12, 
57—62. Compare A., 1913, ii, 963).—Aluminium containing 
0°4% of impurities has been examined in the form of square bars, 
drawn rod, and wire drawn until any further attempt at extension 
results in fracture. The specific heat is then determined for each 
specimen by means of a water calorimeter. The following values 
are found for the annealed metal: between 20° and 300°, 0°2354+ 
0°00033 ; between 20° and 200°, 0°2240+0°0004. The hard, brittle 
wire gives the value 0°2220 for the range 20—100°, but this 
becomes less after heating for days or weeks at 100°, the tensile 
strength diminishing at the same time and the brittleness dis- 
appearing. C. H. D. 


Constitutional Relation of Ultramarines with other 
Silicates. Laurenz Bock (Zeitsch. angew. Chem., 1917, 30, 
i, 161—164).—The author gives the results of a long series of 
experiments, which have extended over several years, in which 
various silicates have either been boiled with an aqueous solu- 
tion of sodium or potassium sulphide or polysulphide, or else the 
dry substances have been heated together. The silicates investi- 
gated included precipitated silicic acid, sodium silicate (water- 
glass), kaolin, various zeolites, silicates of the nephelin group, etc. 

Some of the conclusions arrived at are that the ultramarines 
should be considered as aluminium silicates analogous to the 
zeolites, in common with which they possess the property that the 
alkali bases can be replaced by other bases. Ultramarines are 
formed from the zeolites by replacing water by sulphide, from 
which it follows that the water in the zeolites is chemically com- 
bined. Silicates of different constitution, but with similar 
alumina-silica ratios, the so-called alumina double silicates, for 
20* --2 
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example, sodalite, and analcime, give a partial] formation of ultra- 
marine, owing to the action of the alkali giving rise to some 
alumino-silicate (Aluminatsilicat). Silicates of the nephelin group 
also give rise to the partial formation of ultramarine, but generally 
only after deep-lying changes in the constitution have taken place. 
Ultramarines in which sodium is replaced by other bases cannot 
be prepared directly, but only by substitution methods. Ultra- 
marine-violet and ultramarine-red are not definite chemical in- 
dividuals; the violet is a transition stage to the red, which, as far 
as the constitution of the silicate is concerned, is totally different 
from the original ultramarine-blue. 

The natural formation of hauyn and lapis lazuli has probably 
taken place in a similar way to that in which the weakly coloured 
ultramarines are obtained in the laboratory from minerals allied 
to the zeolites. =. & 2. 


Alloys of Manganese with Gold. L. Haun and 8. Kyro- 
PouLos (Zeitsch. anorg. Chem., 1916, 95, 105—114).—Gold and 
manganese, the latter containing 5% of aluminium as well as other 
impurities, are heated together in nitrogen, the fusion being kept 
for as short a time as possible at 1300° before determining the 
cooling curve, as otherwise the sheath of the thermocouple is 
rapidly corroded. In all cases a temperature interval has been 
observed during freezing. Even in the case of the pure metals 
this amounted to 5° for gold and 17° for manganese. The freez- 
ing-point curve of the series has a maximum at 50 atomic %, with 
minima at 33 and 75 atomic % of gold respectively. The crystals 
exhibit cores, but form only a single solid solution. They do not 
become homogeneous on alloying for five hours at 700°, or one 
hour at 1000°. The hardness falls with the addition of gold, 
reaching a minimum at the first minimum freezing point. It then 
increases slightly up to the maximum on the freezing-point curve 
and then falls regularly. The thermal and hardness results are 
not in accordance with those obtained by Parravano (A., 1915, 
ii, 690). 

Boiling the alloys with water leads to the formation of man- 
ganese dioxide. The same result occurs with 20% hydrochloric 
acid, so that chlorine is liberated and gold passes into solution, but 
is reprecipitated as long as manganese remains. The curves for 
the ratio of dissolved and undissolved manganese approach more 
nearly to the form required by Tammann’s theory (A., 1915, 
ii, 427) as the time of action is increased. C. H. D. 


The Carburation of Iron by Alkali Cyanides and Cyanates. 
A. Portevin (Compt. rend., 1917, 165, 180—182. Compare A., 
1915, i, 944).—Working with mixtures of potassium cyanide and 
cyanate in varying proportions, and at temperatures from 
750—900°, the time of heating being two or four hours, the author 
finds that the maximum carburation of iron is not attained when 
potassium cyanide alone is used, but when the mixture contains 
from 25—40% of potassium cyanate. W. G. 
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The Tempering of Steel, Henry Le Cuaretier (Compt. 
rend., 1917, 165, 172—174).—The author considers that the work 
of Portevin (compare this vol., ii, 372), Chevenard (compare this 
vol., ii, 414), and Dejean (compare following abstract) affords 
experimental proof of the theory of tempering put forward by 
André Le Chatelier (compare Bull. Soc. Encouragement, 1895, 
1340). W. G. 


The Formation of Troostite and Martensite. P. Drszan 
(Compt. rend., 1917, 165, 182—185).—With a rapid tool steel 
containing 18% of tungsten and 4% of chromium, varying the 
initial temperature of cooling, but not the velocity of cooling, the 
cooling curves show a thermal critical point, A, at from 800° to 
700° when the initial temperature of cooling varies from 850° to 
900°. When the initial temperature of cooling passes 900°, a 
second point, B, appears at a little above 400°, and at an initial 
temperature of 980° the point A has completely disappeared. 
Similar phenomena have been obtained with a large number of 
steels, particularly the “self-tempering ” steels, by suitably modify- 
ing the temperatures of heating and the velocities of cooling. 
Those steels which show the point A are found to contain perlite 
or troostite, those which show the point B martensite, and those 
which show both A and B are composed of troostite and marten- 
site. Working with carbon steels and varying the velocities of 
cooling, the author finds that between 700° and 500° they show a 
point analogous to A, and at lower temperatures (< 200°) a point 
which is probably related to B. 

There is no discontinuity between the point of formation of 
perlite and that of troostite, these two constituents being formed 
of an aggregate of ferrite and cementite, the perlite containing 
almost all the carbon of the steel, the troostite only a portion. 
Below the point A, the carbon remaining in solution in the iron 
round the troostite maintains it in the form of austenite, until at 
the point B this is transformed into martensite. In order com- 
pletely to suppress the formation of troostite and obtain pure 
martensite, with a given velocity of cooling it is necessary to pass 
the critical point of heating by an amount which is greater in 
proportion as the velocity of cooling is slower. W. G. 


The Classification of Nickel Steels and Manganese Steels. 
P. Desean (Compt. rend., 1917, 165, 334—337).—The nickel 
steels containing less than 25% of nickel, which are said to be 
irreversible, should really be diyided into two classes, namely: 
(1) the perlitic steels with 0—10% of nickel, which are pseudo- 
reversible; (2) the martensitic steels containing 10—25% of nickel, 
which constitute the true irreversible steels. The same holds 
good for low carbon, manganese steels. Steels containing 0—3°5% 
of manganese are perlitic and give the point A; those containing 
from 3°5—11% of manganese are martensitic and give the point B. 
There is also an intermediate zone at 3°5—4% manganese in which 
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the steels have the two points A and B, and are formed of troostite 
and martensite. As the carbon content rises to 0°7—1°0%, this 
intermediate zone becomes of considerable importance. With 
equal manganese content, the temperature of point A rises and 
that of point B falls, and finally, by suitable cooling, it is possible 
to produce the point A in steels for which the point B is below 0°. 
Thus steels with troostite and austenite are obtained. W. G. 


Studies in Alloys Resistant to Sulphuric Acid by 
Improvement of the Resistance of Nickel. Rotanp IRMANN 
(Metall und EFrz., 1917, 14, 21—30, 37—42; from Chem. Zentr., 
1917, i, 1069—1070. Compare A., 1916, ii, 530).—On the 
assumption that metallic alloys behave towards acids and other 
electrolytes as aggregates of small galvanic cells the poles of which 
are formed by the constituents of the alloy, it is possible to obtain 
information regarding the behaviour of the alloy by the study of 
cells composed of its constituents. If the cell Ni,Cu,H,SO, (50° 
Bé.) is short-circuited at 90°, the copper is unattacked and nickel 
dissolved ; the potential sinks rapidly from 0°55 to 0°25 volt. The 
same is true for other combinations of elements, one component 
being invariably unprotected. Stable alloys are only to be ex- 
pected when new constituents appear either as mixed crystals or 
chemical compounds. 

Nickel-Copper.—The series of alloys (uninterrupted series of 
mixed crystals) shows a maximal resistance to sulphuric acid 
(50° Bé., 95°) at 50%; nickel is almost exclusively dissolved. 

Nickel-Tungsten—Copper.—The three metals cannot be alloyed 
in all proportions. With increasing tungsten content, the recep- 
tivity for copper diminishes. Four alloys have been prepared 
containing respectively 2°11% W, 48°70% Cu; 3°22% W, 36°25% Cu; 
5°12% W, 42° 26% Cu; 9°57% W, 39°28% Cu. Formation of layers 
only occurred in one instance, the compositions being 2°23% W, 
66°88% Cu, and 5°80% W, 45°10% Cu. The ternary alloy is far 
more stable towards acid than the nickel-tungsten alloy, particu- 
larly when containing 2% W, 20% Cu; 5% W, 45% Cu, or 10% W 
and 15% Cu. It has a high electrical] resistance; the smallest 
value observed was higher than that of constantan, whilst the 
highest was as great as that of the best resistance material (except 
chromium-nickel). The strength of the moulded alloys is very 
considerable. The alloys can be readily rolled, those which are 
most resistant to acid being the best in this respect. An increase 
in the tungsten content would probably cause increased stability 
towards acid and higher electrical resistance. 

Nickel-Tungsten—Copper—Iron .—The alloys were prepared by 
adding increasing quantities of iron wire (up to 10%) to the 
Ni-Cu-W alloy (circa 44% Cu and 3°9% W). Slight separation 
occurred with slow cooling. The stability towards ‘sulphuric acid 
(50° Bé.) increases markedly with increasing iron content (2—10 
times); traces of nickel, but neither iron nor copper, pass into 
solution. With more concentrated acid, corrosion is more pro- 
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nounced. The mechanical prcperties are greatly improved by the 
addition of iron, but the electrical resistance is scarcely affected. 
The favourable behaviour of alloys containing iron enables ferro- 
tungsten to be used instead of the expensive tungsten. 
Copper—Nickel-Zinc—Tungsten.—lf tungsten (1—3%) is added to 
Cu-Ni-Zn alloy, a separation occurs; the upper layer contains 
Ni-Cu-Zn, rich in copper; the lower consists of Ni-W or 
Ni-W-Cu, rich in tungsten. Only small quantities of tungsten 
(up to 0°39%) could be brought into the alloy by addition of Cu-Zn 
to Ni-W. No improvement could be effected in the stability of 
the Cu-Zn-Ni alloy towards acid, all the specimens being power- 
fully attacked and covered with a layer of sulphate. H. W. 


Action of Metaphosphoric Acid on the Oxides of 
Molybdenum. A. Corani (Compt. rend., 1917, 165, 185—187).— 
When molybdenum trioxide is heated with metaphosphoric acid 
to a dull red heat, it undergoes a very slight reduction, the loss in 
oxygen corresponding with the formation of the hypothetical oxide 
Mo,0,;.. When molybdenum dioxide is similarly heated, it yields 
the lower oxide Mo,O,, which gives the metaphosphate, 
Mo,0,,3P,0;, and a higher oxide, which under the experimental 
conditions remains dissolved in the metaphosphoric acid. W. G. 


New Sulphides of Molybdenum. [F. Mawrov and M, 
NixoLov (Zeitsch. anorg. Chem., 1916, 95, 188—193).—Molyb- 
denum pentasulphide, Mo.8;, is obtained in a hydrated form by 
reducing a solution of ammonium molybdate, containing more than 
20% of sulphuric acid, with zinc, until the colour is dark red, and 
then diluting, filtering, and saturating with hydrogen sulphide. 
The precipitate is collected and washed with hot water an then 
with alcohol. It is then shaken repeatedly with carbon disulphide, 
washed with ether, and dried at 68—75°. Analysis gives the com- 
position Mo,8,;,3H,O. One molecule of water is lost at 135—140°, 
but further heating causes decomposition. 

The hydrated sulphide dissolves in warm solutions of alkali 
sulphides to bright red solutions, depositing an orange precipitate 
on cooling. It dissolves with difficulty, but completely, in warm, 
concentrated hydrochloric acid. 

Careful heating in carbon dioxide gives the anhydrous sulphide, 
Mo.S8,;, which is almost black. When the hydrated compound is 
heated in hydrogen sulphide, an exchange of water for hydrogen 
sulphide takes place, and the compound 2Mo.,§8,,3H.S is formed. 

C. H. D. 


Atomic Weight of Zirconium. [Francis P. VENABLE and 
James M. Betti (7. Amer. Chem. Soc., 1917, 39, 1598—1608).— 
The value of 90°6 adopted by the International Committee for the 
atomic weight of zirconium is obtained by a more or less arbitrary 
combination of the results obtained in nine previous determina- 
tions. These results show considerable divergence, and in the 
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authors’ opinion little dependence is to be placed on any of the 
values, since it is very probable that the methods employed involve 
errors other than those which may be described as accidental. The 
oxide is involved in most of these determinations, and the loss of 
this on ignition represents an inherent source of error the effect 
of which is to give a value for the atomic weight of zirconium 
which is less than the true value. In the experiments described, 
the atomic weight is based on the determination of the ratio 
4Ag : ZrCl,. , 

Zirconium hydroxide was dissolved in concentrated hydrochloric 
acid and the oxychloride separated by crystallisation. This was 
then recrystallised from hydrochloric acid some forty times, and 
then several times from water in quartz vessels. The oxide 
obtained from the oxychloride was then heated at 450—500° in a 
current of chlorine which had been passed through carefully 
purified and dried carbon tetrachloride, and by a process of frac- 
tional sublimation the last traces of iron were removed. The 
nephelometric determination of the ratio 4Ag:ZrCl, gave a mean 
value of 91°76 for the atomic weight of zirconium, which is more 
than one unit higher than the present accepted value. The 
authors consider that the error in their determination is not greater 
than 0°1. 

Attempts to determine the atomic weight from the ratio 
ZrCl,: ZrO, gave a mean of 92°1, but this is admittedly too high 
on account of the retention of chlorine by the oxide. 

The density of zirconium chloride was found to be 2°803 and of 
the oxide 5°49. H. M. D. 


Fusion of Zirconium Dioxide and the Preparation from 
it of Apparatus. Emit Popszus (Zeitsch. angew. Chem., 1917, 30, 
i, 17—19).—Zirconium dioxide, on account of its resistance 
towards acids and alkalis, its small conductivity for heat, its small 
coefficient of expansion, and its resistance to the action of heat, 
should be a very suitable substance for making chemical apparatus, 
but hitherto the results have not been satisfactory, cracks readily 
developing in the finished articles. The author has now found 
that if the zirconium dioxide is first melted in a special are furnace 
and the solidified fusion then finely ground, the powder so obtained 
can be used for making apparatus similar to porcelain ware, which 
apparatus is perfectly sound and does not develop cracks. Pre- 
liminary fusion seems to be a necessary condition for obtaining 
sound apparatus, although the solidified fusion is crystalline and 
not amorphous. The fused mass is not transparent, and is broken 
up and powdered only with great difficulty. 

Fused zirconium dioxide has D 5°89 and a hardness between that 
of quartz and corundum. Three determinations of the m. p. gave 
2950°, 2950°, and 3000°, the last temperature being obtained with 
a very pure product; impurity to the extent of 4% will lower the 
m. p. by 100°. When pure, it is practically white in colour, but 
generally it is coloured yellow, since it readily takes up traces of 
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iron; also, if slight reduction of the pure oxide takes place, a 
yellow colour is produced. 

A special furnace is described, made of the fused oxide, in which 
it was possible to obtain temperatures of 2400—2500°, using coal 
gas and oxygen for heating. The possibility of obtaining tempera- 
tures up to 3000° in the middle of such a furnace is indicated. 

z. & FP. 


Tantalum Chloride with Reference to its Use in the 
Determination of the Atomic Weight of Tantalum. GerorcE 
W. Sears (J. Amer. Chem. Soc., 1917, 39, 1582—1587)—Experi- 
ments made with carefully purified tantalum chloride show that 
it is quite stable in an atmosphere of dry nitrogen or air, that it 
does not occlude chlorine, but that it undergoes hydrolysis in an 
atmosphere which has not been thoroughly dried by means of 
phosphoric oxide. On account of the readiness with which hydro- 
lysis occurs, the author considers that tantalum chloride is not 
suitable for use in atomic weight determinations. H. M. D. 


The Properties of Solid Solutions of Metals and of 
Intermetallic Compounds. F. C. Tompson (Trans. Faraday 
Soc., 1916, 12, 23—29. Compare A., 1916, ii, 601; Desch, A., 
1915, ii, 561).—Considering the similarity of the properties of a 
metal in the cold-worked condition and in solid solution, crystal- 
line distortion may be assumed to be present in both cases. In a 
solid solution, the distortion is due to an attempted equalisation 
of the atomic volumes of the metals crystallising together. The 
stress may be calculated from the two atomic volumes and the 
coefficients of cubical expansion of the components. A calcula- 
tion for an alloy containing atomic proportions of gold and silver 
shows that the values obtained are of the right order. The theory 
leads to a parabolic curve for the hardness of a series of solid 
solutions, with a maximum at equal atomic proportions. The 
hardness and fragility of intermetallic compounds are similarly 
explained. C. H. D. 


Preparation of Colloidal Gold Solutions by the Nucleus 
Method. Joser Rerrstérrer (Koll.-Chem. Betheftr., 1917, 9, 
221—258).—According to Zsigmondy (A., 1906, ii, 679), it is 
possible to bring about an increase in the size of colloidal particles 
of gold by adding a small quantity of a colloidal solution to a 
solution of a gold salt in presence of a suitable reducing agent. 
Under favourable conditions, no new particles are formed, but the 
reduced gold is deposited on the particles already present. 

This method has been further investigated. and it has been 
found that deep red colloidal solutions may be obtained by inocula- 
tion of an acid or slightly alkaline solution of gold chloride and 
reduction by means of hydrazine or hydroxylamine. The number 
of colloidal particles in the resulting solution is proportional to 
the number of nuclei in the sol used for inoculation. 
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By this method of increasing the size of the colloidal particles, 
it is possible to ascertain the number of amicroscopic particles in 
a given colloidal solution. 

Previous observations have shown that colloidal gold particles 
of the smallest size are obtained by the use of an ethereal solution 
of phosphorus as reducing agent. Systematic attempts to ascer- 
tain the conditions favourable to the formation of the most finely 
divided sol have shown that particles less than 2—3'‘5 pp cannot 
be obtained by this method. Incidentally, the influence of foreign 
substances on the spontaneous formation of colloidal gold and on 


the rate of increase in size of the particles has been examined. 
H. M. D. 


Platinum and [Illuminating Gas. fF. Mynius and C. 
Hitrtner (Zeitsch. anorg. Chem., 1916, 95, 257—283).—When a 
luminous coal-gas flame comes in contact with platinum, a black 
layer is formed, and after the carbon has been burnt off in air the 
metal is left in a rough and brittle state, without loss of weight. 
The influence of different metallic impurities is examined by heat- 
ing pieces of foil in Jena-glass tubes in a stream of coal gas under 
comparable conditions. The action is greatly increased by the 
presence of iron or rhodium in the platinum, iridium having less 
effect. Of the pure metals, rhodium has the greatest effect, 
followed by palladium, iridium being much less active. 

When a thin jet of lumincus gas flame plays on a platinum 
surface, concentric black rings are formed, the position of which 
corresponds with the different zones of the flame. Synthetic coal 
gas, composed of methane, ethylene, carbon monoxide, and 
hydrogen, is without action on pure platinum or platinum-iridium, 
but blackens commercial platinum. The introduction of a small 
quantity of carbon disulphide or sulphur dioxide causes blacken- 
ing. Iridium powder, heated gently in a stream of coal gas 
saturated with carbon disulphide, causes the formation of a black 
mass containing carbon and sulphur many times the weight of the 
iridium. Rhodium takes up sulphur from carbon disulphide even 
at 100°, and the corrosive action of coal gas on commercial 
platinum is distinctly traced to the presence of carbon disulphide 
in the gas. When a sufficient quantity of oxygen is present, as 
in the Bunsen flame, the action of sulphur and carbon is sup- 
pressed, and the corrosion which takes place is due to oxygea, and 
is very small for pure platinum, but is increased by the presence 
of iron or iridium (compare Burgess and Waltenberg, A., 1916, 


ii, 442). Cm. mm 


Rhodium. A. Gursier and A. Hiirriincer (Zeitsch. anorg. 
Chem., 1916, 95, 247—252)—-Rhodium begins to react with 
chlorine at 250°, forming the trichloride, RhCl,. Bromine begins 
to react at the same temperature, tut the product varies in com- 
position, suggesting that the tribromide, RhBr,, is formed and 
again dissociates. C. H. D. 
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The Action of Oxygen on Rhodium. A. Gutsisr, A. 
Hurriincer and O. Maiscu (Zeitsch. anorg. Chem., 1916, 95, 
225—246)—-When rhodium is heated in air or oxygen at tempera- 
tures from 600° to 1000°, the product is always the oxide, Rh,Os, 
the rate of oxidation increasing rapidly with the temperature. 
Above 1150°, the oxide is completely decomposed, the metal being 
obtained. The oxide, Rh,O,, is greyish-black. The previously 
recorded formation of lower oxides is due to incomplete oxidation. 


C. H. D. 


The Oxides of Ruthenium. A. Gursier [with G. A. Levcus 
and H. Wiessmann| (Zettsch. anorg. Chem., 1916, 95, 177—187. 
Compare A., 1905, ii, 534).—Ruthenium tetroxide reacts ex- 
plosively with even very dilute alcohol. By using dilute aqueous 
solutions and taking only small quantities for each operation, a 
brown or black colloidal product may be obtained which may be 
evaporated on the water-bath. The residue does not yield constant 
figures either for water or oxygen. Heating in air or oxygen 
forms the dioxide, RuO,. Alcohol and potassium ruthenate also 
yield an indefinite product, and similar mixtures are obtained 
from hydrogen ruthenichloride and alkali hydroxide, and from 
potassium ruthenate and nitric acid. C. H. D. 


The Action of Selenic Acid on Osmium. Kart Hrapecky 
(Osterr. Chem. Zeit., [2], 20, 43; from Chem. Zentr., 1917, i, 
949).--Cold selenic acid has no appreciable action on osmium; at 
about 120°, however, the metal is dissolved to a colourless solution 


which contains selenious acid and osmium tetroxide, but no 
selenate. H. W. 


Mineralogical Chemistry. 


Occurrence of Native Copper in the Komandor Islands, 
Bering Sea. J. Morozewicz (Mem. Com. Geol. Luss., 1912, 
72; from Zeitsch. Kryst. Min., 1915, 55, 200-——202).—Two occur- 
rences on Copper Island are described in detail. Both are in 
basalt-tuff, one with associated quartz and calcite, and the 
other with zeolites and a small amount of calcite. The copper was 
the last mineral to be deposited. It is chemically pure. Staronka 
found by the gravimetric method 99°77, and by the electrolytic 
method 100% Cu. The zeolites include analcite (anal. I by 
Staronka), and the new species, stellerite (Morozewicz, 1909). 

Zeolites are also described from volcanic-tuff débris from 
Rechaya Bay. Analyses by Janczewsky of II, analcite (D 2°175), 
and III, laumontite. The latter in a moist atmosphere or under 
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water contains 15°26% H,O, corresponding with the formula 
CaAl,Si,O;.,4H,0. 


SiO,. AlO,. CaO. MgoO. Na,O. H,O. Total. 
I. 55-06 23-08 ons — 14-11 8-43 100-68 
IL. 57-40 15-55 838 0-46 case 18-66 100-45 
Ill. 52-45 22-35 12:32 0-40 a 13-79 101-31 
L. J. S. 


Mineralogy of the Island of Borneo. (G. P. Tscnernik 
(Trav. Mus. Géol. Pierre le Grand Acad. Sci. St. Pétersbourg, 
1912, 6, 49—95 ; from Zeitsch. Kryst. Min., 1915, 55, 184—191).— 
Material is described and analysed from the alluvial occurrences 
of platinum, osmiridium, and gold with associated diamond and 
other heavy minerals in the Tanah-Laut district, south-east Borneo. 
Ten analyses of platinum, which occurs usually as minute scales, 
show: Pt, 58°30—77°08; Ir, 3°06—28°87; Pd, 0°23—1°00; Rh, 
0°21—3°86; Os, traces—1°78; Ru, traces—1°25; Fe, 4°19—10°83 
(and in ferroplatinum 20°89); Cu, 0°22—-1:19; Au, traces—3°70 ; 
Ag, traces—0°27; sp. gr. 16°68—22°12 (for the ferroplatinum 
14°15). Fifteen analyses of osmiridium show: Ir, 10—70; Os, 
17—80; Pt, 0°1—5; Rh, 1—11°25; Ru, traces—89; Pd, traces; 
Fe, traces—0°45; Cu, traces—0°51; sp. gr., 14°25—21'26. Twelve 
analyses of gold dust show Au, 62°06—90°99; Ag, 2°13—16°11; 
Cu, 0°03—5°32; Fe, trace—0'55; also traces of Bi, Hg, and some- 
times small amounts of Pt, Ir, Pd. A gold amalgam, D 15°439, 
from near Pleiari gave: Au, 34°23; Hg, 60°57; Ag, 4°78; Pt, 0°12; 
chromite?, 0°09; total, 99°79, agreeing with the formula 
2Au,Hg, + AgHg. 

Analyses of the heavy minerals include: Rutile (anal. I), small 
crystal fragments. Topaz (II), transparent, pale yellow. Ilmenite 
(III), rounded grains. Chromite (IV), brownish-black grains. 
Ruby (V), rose-red grains, usually cloudy. Zircon, colourless 
erystals (VI) and brown crystals (VII). 


SiO... TiO.,. Al,O,. Fe,03. FeO. MnO. 
TI. 0-04 96-82 — 1-84 — trace 
II. 29-23 — 61-69 — — — 
Ill. 0-43 44-02 0-11 16-06 35-83 0-53 
IV. 0-43 — 9-05 14-29 12-99 — 
vv. — — 99-32 0°88 — — 
VI. 33-04 — — 0-02 - - 
VIT. 34-52 trace — 1-26 — — 
CaO, MgO. Total. Sp. gr. 
I. — — [Nb.O, (and Ta,O,) 0-42] 99-12 4-51 
II — — [F, 13-72 :K,0,Na,O, not det.] 98-86 3-54 
IIT. 0-08 1-98 99-04 4-62 
IV. 0-40 7-37 [Cr.0,, 54-59] 99-12 4-68 
Vv. — — 100-20 3-96 
VI. trace — [ZrO,, 66-14] 99-20 4-79 


Vil. — trace [ZrO,, 63-31] 99-09 4-56 
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Pyrargyrite from Nagybdnya, Hungary. J. Loczka 
(Ann. hist.natur. Mus. Nat. Hungar., 1911, 9, 318—320, 
320—323; from Zeitsch. Kryst. Min., 1914, 54, 185).—Analysis 


gave: 


Ag. Cu. Fe. Sb. As. 8. Total. Sp. gr. 
59-82 0-07 0-12 22-00 0-08 17-82 99-91 5-852 
L. J. 8S. 


Minerals from Monte Arco, Elba, Italy. E. Manasse 
(Atti Soc. Toscana Sci. Nat. Mem., 1912, 28, 118—189; from 
Zeitsch. Kryst. Min., 1915, 55, 315—319).—A description is given 
of the veins of iron, manganese, lead, and copper ores and of the 
surrounding rocks at Monte Arco, on the east coast of the island 
of Elba. Thirty mineral species are described in detail; analyses 
are given of the following: Pyrrhotite, massive, with lamellar to 
granular structure, D 4°56; Fe, 59°02; 8S, 39°33; CaO,MgO, traces ; 
insol. in HCl, 0°61; total, 99°56; formula Fe,S,;. Mispickel, 
massive, with lamellar structure, D 5°78; Fe, 33°28; Co, 0°48; 
As, 46°98; S, 18°74; insol. in HNO,, 1°49; total, 100°97. Galena, 
lamellar and zinciferous; PbS, 96°45; ZnS, 3°55%. Opal associated 
with limonite and coloured red by iron; SiO,, 90°88; H,O, 4°86; 
Fe,Os, 4°14; total, 99°88. Reddish-yellow, ochreous limonite con- 
tains only 12°86% H,O, whilst the black, pitchy variety 
(‘‘stilpnosiderite””) contains H,O, 14°20; Fe,Os, 83°16; SiO,, 2°57; 
CaO,MgO, traces; total, 99°93, agreeing with the usual formula 
H,Fe,O,. Apatite occurring in quartz-tourmaline veins, gave: 
CaO, 54°86; P,O,, 42°23; Cl, 0°31; F, 2°27; insol., 0°56; total (less 
O for F), 99°44. Tourmaline, blackish-brown crystals, gave the 
results under I, agreeing with the empirical formula 

16S8i0,,4B,0,,9A1,0.,3Fe0,4Mg0,Na,0,3H,0O, 
or, in the form deduced by Penfield and Foote, 
H,Na,Fe,Mg,Al,(Al,[ BOH },8i,09),- 

Ilvaite, as black, crystalline masses, gave II. Epidote, forming a 
compact epidosite encrusted with minute crystals of epidote, gave 
III. Hedenbergite is the most abundant iron silicate (anal. IV). 
Yellowish asbestos gave the results under V, agreeing with the 
tremolite formula. 


SiO,. AlO, Fe,0,. FeO. MnO. CaO. MgO. K,O. 
T. 36:09 34:43 n.d. 858 trace 0-53 5-60 0-35 
II. 29-61 0-63 19-81 33-78 0-51 13-23 trace — 
IIT. 36-51 24-50 1238 n.d. — 24:34 O45 — 
IV. 48-05 161 n.d. 2614 115 2040 134 — 


V. 54-65 1-59 _- — 14-21 25-98 0-21 
Na,O. H,0O. Total. Sp. gr. 
I. 2-09 1-93 100-00* 3-12 
Il. — 2-73 100-30 3-95 
It. — 1-95 100-13 3-29 
Iv. — 0-68 99-37 3-50 
V. 1-19 1-92 99-75 ao 


* Including : B,O,, 10-40 by difference; F, trace. 
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Halloysite, white, soft, and moist, is found in the magnetite 
and limonite masses ; on drying in the air, it hardens and acquires 
a soap-like appearance, and then breaks with a conchoidal fracture. 
It is opaque, but in water becomes almost transparent, like 
gelatin. Optically isotropic; D 2°16, H, 1—2. Analysis of air- 
dried material gave: SiO,, 39°17; Al,Os, 34°20; CaO, trace; H,O, 
26°72; total, 100°09. Over sulphuric acid, it soon loses 8°94% 
H,0O, which is reabsorbed in a moist atmosphere. At 160° 12°66% 
H,O is lost, and there is no loss between 250° and 400°. At 
250° the composition of the material is the same as that of kaolin, 
H,Al,S8i,09, which requires 13°91% H,O. The water of halloysite 
held below this point is considered to be adsorbed water, the 
remainder being water of constitution. Comparative dehydration 
experiments were made with kaolin from Tolfa, Rome; over 
sulphuric acid, or up to a temperature of 400°, the loss amounts 
to only 0°95% of the total of 14-98% H,O. Samoite occurring with 
Elba halloysite has the appearance of a hardened jelly and varies 
in colour, green, sky-blue, or white. D 2°08; H, 3. It is com- 
pletely decomposed by hydrochloric acid with the separation of 
gelatinous silica. Analysis gave: SiO,, 32°79; Al,O,, 34°59; CaO, 
1:56; MgO, 0°50; CuO, trace; H,O, 29°64; total, 99°08. The 
water is lost gradually and continuously over sulphuric acid and 
when heated, there being no break, as is the case with halloysite. 
The mineral is therefore regarded as a hydrogel or adsorption com- 
pound, and not a hydrated kaolin like halloysite. L. J. S. 


Mineral Occurrences in the Worthington Mine, Sudbury, 
Ontario. T. L. Watker (Econ. Geol., 1915, 10, 536—542 ; from 
Jahrb. Min., 1917, i, 151—152).—The ore of this mine occurs in 
a somewhat weathered hornblende-plagioclase-rock, and consists 
mainly of pyrrhotite and copper-pyrites. Embedded in it are 
cleavable phenocrysts, up to 5 em. across, of pentlandite, together 
with nickeliferous pyrites and small amounts of polydymite, 
blende, niccolite, and molybdenite. Analysis I of this pentlandite 
leads to the formula (Ni,Fe),,S,), already deduced by Dickson. 
Rounded masses of pentlandite also occur in the massive pyrites, 
giving the ore the appearance of a conglomerate. Analysis IT of 
this pentlandite, D 4°638, suggests that the material is mixed with 
a small amount of polydymite. Analysis of the pyrites gave ITI. 


Fe. Ni. Co. Cu. Ss. CaO. Insol. Total. 

T. 30-68 34-48 1-28 — 32-74 — 0°56 99-74 
II. 27-64 32-13 0-90 0-30 34-82 1-58 0-78 98-15 
III. 44-57 2-44 — — 51-83 — _— 98-84 


The author believes that this ore has not been formed by 
magmatic differentiation alone, but that aqueous agencies have 
also played a part. L. J. 8. 


Chemical and Mineralogical Observations. G. A. Kornia 
(J. Acad. Nat, Sci. Philadelphia, 1912, 15, 405; from Zeitsch. 
Kryst. Min., 1916, 55, 409—410).—Aurobismuthinite, a new 
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species from unknown locality, is light grey, soft, massive, and 
granular with numerous cleavage surfaces; analysis: Bi, 69°50; 
Au, 12°27; Ag, 2°32; 8, 15°35; total, 99°44. gives the formula 
(Bi,Au,Ag,);S,. 

Stibiobismuthinite from Nacozari, Sonora, Mexico, as aggregates 
of long, prismatic crystals with the usual cleavage and _poly- 
synthetic structure of bismuthinite, gave: Bi, 69°90; Sb, 8°12; 
S [diff.], 21°92%, agreeing with (Bi,Sb),8,. 

Crystalline seladonite from a basalt-tuff near Vail, Arizona, 
consists of minute prisms, pyramids, or scales. It is bluish in the 
air and pale olive-green under water. Analysis under I gives the 
formula (K,,H,,Mg,Fe),(Fe,,Al,)(SiO3),,1°24H,0. 


SiO,. SO . Al,0,. Fe,Q3. FeO. CaO. 
I. 54-73 -- 7-56 13-44 5-30 0-00 
It. — 30-47 5 50-94 ~- —- 
MgO. K,0. Na,O. H,0. Insol. Total. 
I. 5-76 7-40 - 6-40 —— 100-59 
i. — 2-02 4-20 11-73 0-69 100-01 


Natrojarosite (anal. Il) from a new locality, namely, San Toy 
Mine, Santa Eulalia, Chihuahua, Mexico, occurs with gypsum and 
mimetite as straw-yellow, silky aggregates of hexagonal crystals. 
The honey-yellow crystals of mimetite from this locality gave: 
PbO, 67°6; As,O;, 22°6; PbCl,, 9°8%. . 


Chemical Constitution of Bauxite from Bihar, Hungary. 
B. von HorvArn (Féldtani Kézliny, 1911, 41, 254—257, 
341—343; from Zeitsch. Kryst. Min., 1914, 54, 182—183).—The 
bauxite deposits of the Bihar Mountains in comitat Bihar are situ- 
ated on a plateau of Upper Jurassic limestone. Analyses I and II 
are of reddish-brown material from the neighbourhood of Vaskoh, 
and III of greyish-white material from Mt. Kuku, near Tizfalu. 
Twelve other partial analyses of the reddish-brown bauxite gave: 
Si0,, 0°92—2°23 ; Al,O,, 39°32—58°60; and another partial analysis 
of the greyish-white gave: SiO,, 5°55; Al,Os, 52°11. 


SiO,. TiO, Al,0,. Fe,0,. CaO. MgO. 4H,O. Total. 
I. 1:52 3-10 53-20 27-66 0-20 trace 14:39 100-07 


II. 1-52 1-95 58-26 30-22 — 0-09 8-09 100-13 
I1I. 12-38 3-95 58-74 7-84 0-32 0-11 16-31 99-65 
L. J. S. 


Mineralogy of the Kyshtymsk Mountains. A. W. NikoLarv 
(Trav. Mus. Géol. Pierre le Grand, Acad. Sci. St. Pétersbourg, 
1912, 6, 171—231; from Zettsch. Kryst. Min., 1915, 55, 182—184). 
—Descriptions are given of twelve mineral species and analyses of 
the following: Magnetite (I), granular, from Mt. Fominna. 
Titanomagnetite (II), as sand in the Motshalin stream. Oncosine 
(III, by D. 8. Beljankin), resembling agalmatolite, from Borsowka. 
Cerolite (IV), forming the cement of a weathered serpentine “con- 
glomerate” from the Lakejev ravine. At 125° half of the water 
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(9°80%) is lost. Under the microscope a gradual passage from the 
serpentine into the cerolite can be traced. 


SiO,. TiO,. Al,O,. Fe,0,. FeO. CaO. MgO. K,O. Na,O. H,O. Total. 
eee 4 


— 

I. 042 O17 — 96°74 _- — = — — 97°74" 
II. 1:25 482 5:56 68°79 1952 — — — -— —- 100°78t 
III, 37°42 — 3891 1°64 — 331 3°55 4°88 1:24 9-00§ 99°95 
IV. 4505 — — 0°34 — 511 2974 — — 1817 99°93t 


* Including: S, 0°003; P, 041; Cu, traces. + Including: MnO, 0°84. 
§ Including : H,O at 110°, 1:79. t Including: CO,, 1:08; SO, 0°44. 


L. J. S. 


Microchemical Reactions of Dolomite from Kielce, 
Poland. Sr. J. Tuucurr (Kosmos, Lemberg, 1911, 409—417; 
from Zeitsch. Kryst. Min., 1914, 54, 198—199).—Eight analyses, 
by W. Koziorowski, of the Upper Devonian dolomites from 
various localities in govt. Kielce gave the extreme values under I. 
The ratio of CaCO,: MgCO, is 1:1, the excess of calcium present in 
some being due to the presence of calcite as proved by Lemberg’s 
colour reactions with silver nitrate and potassium chromate or 
iron-alum. The Triassic dolomite of Suchedniow (anal. II, by W. 
Koziorowski) contains some aragonite. Other materials examined 
were: III, magnesite, from Ekaterinburg, Urals; IV, breunnerite, 
from Pfitsch, Tyrol; V, sideroplesite, from Heizenberg, Zell, Salz- 
burg; VI, brown-spar, from Traversella, Piedmont; VII, colour- 
less dolomite crystals, from Szabra, Ekaterinburg; VIII, dolomite 
crystals, from Snarum, Norway; IX, dolomite crystals, from 
Greiner, Tyrol; X, dolomite crystals, from Zabkowite, Moravia. 


CO, Al,O,. FeO. MnO. 
I. 42-11—47-42 0-04—0-49 0-54—1-35 0-17—0-36 
II. 40-32 1-26 2-17 1-04 
III. 49-72 — 8-16 — 
IV. 49-63 — 12-42 — 
V. 40-82 — 43-29 — 
Vi. 44-47 — 11-41 — 
VII. 47-07 — 2-57 — 
VIII. 46-84 — 3-86 — 
3 4 46-76 — 1-97 — 
yw 47-49 — 1-79 0-25 
CaO. MgO. Insol. Total. 
I. 26-55—31-52 18-33—20-59 0-38—10-69 — 
Il. 26-88 15-68 13-13 100-48 
IIT. 0-18 40-99 1-56 100-61 
IV. — 38-15 0-27 100-47 
V. — 12-89 3-00 100-00 
VI. 27-55 13-99 2-73 100-15 
VII. 29-89 20-38 — 99-91 
VII. 30-53 18-45 0-31 99-99 
IX. 29-69 20-94 1-13 100-94 
 & 30-03 20-84 0-05 100-45 


Dolomite and magnesite, when well crystallised and containing 
iron, do not react with silver nitrate or iron-ammonium sulphate 
solution, but the Polish dolomites poor in iron give a distinct reac- 
tion at 100°. The dolomites from govt. Kielce show a strong 
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thermoluminescence at 153° with a fine red colour. Dolomite from 
Fassa, Tyrol, shows a red luminescence, and calcite from Seiser- 
alpe gives out a white light at 118—132°. L. J. $8. 


Malachite. Formation of Pseudomorphs. R. Ep. Liksz- 
Gane (Zeitsch. Kryst. Min., 1915, 55, 264—270).—A connexion is 
suggested between the well-formed pseudomorphs of malachite after 
other minerals (cuprite, copper-glance, chessylite, etc.), and the 
mamillated forms so characteristic of this species. When a cube 
of rock-salt is placed in a concentrated solution of silver nitrate, the 
sodium is replaced by silver without any disturbance of the 
external form of the crystal. When, however, a weaker solution is 
employed, the surface of the cube of replaced material becomes 
rounded ; and this rounding and irregularity of the surface increases 
with the greater dilution of the solution. It is therefore suggested 
that the mamillated forms of malachite are of pseudomorphic 
origin. L. J. 8. 


Apatite from Sunk, Styria. 0. Grosspierscn (Zeitsch. Kryst. 
Min., 1914, 54, 461—466).—-Tabular crystals of apatite, transparent 
with a pale brownish tinge, occur in dolomite veins in a magnesite 
quarry at Sunk, near Trieben. a:c=1:0°73341. D 3°2057. Analy- 
sis shows it to be a very pure fluor-apatite, CaF,,Ca,(PO,),, but the 
results agree equally well with the formula 

4[3CaO(PO,),,CaF,] + 3CaO(PO,),,CaO, 

representing a mixture of fluor-apatite and voelckerite. It is noted 
that many analyses of apatite give a total of more than 100%, which 
may be due to the presence of oxygen. Optical determinations are 
also given: 

P,O;, CaO. MgO. FeO. CO,. F. Ign. Insol. Total. 

41:95 55:59 trace 0-08 present 3-02 0-23 0-02 100-89 

L. J. 8. 


Mineralogy of Phosphorite Deposits. II. J. V. Samortov 
(Geol. Untersuch. Phosphoritlagerstdtten, Moscow, 1912, 4, 651— 
671; from Zeitsch. Kryst. Min., 1915, 55, 192—193).—Experiments 
with plants show a difference for the phosphorites from the Gault 
formation as compared with those of other geological periods. Gault 
phosphorites from the governments Simbirsk, Saratov, and Penza, 
when digested with water for an hour, yielded 0°03—0°06% P.O; 
in solution. By repeated digestion, 0°55% P.O; passed into solu- 
tion. Phosphorites from other geological formations do not show 
this reaction, nor do the Gault phosphorites from govt. Moscow 
and the Mangyshlak peninsula. The following are analyses by 
N. I. Chervyakov of Gault phosphorites from, I, Sengilei, govt. 
Simbirsk, and, II, from the Krutezky ravine: 

SiO,.  Al,O,. Fe,0,. MnO. CaO. MgO. K,O. Na,0O. 
I. 33-42 4-85 2-29 0-62 28-24 1-19 1-43 1-40 
II. 36-15 1-60 1-29 0-56 32-52 1-30 0-56 0-38 
Organic H,O Total (less 
P,O;. CO.,. F. SO,. FeS,. matter. >110°. O for F). 
I. 18-21 2-40 1.68 1-48 1-55 0-69 1-91 100-65 
II. 19-88 2-89 1-49 1-27 0-71 0-68 0-75 101-40 
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These analyses correspond with : 


Ca,(PO,).. CaF,. CaCO,. CaSO,,2H,O. Total. 

I. 39-8 3°5 5-5 3-2 52-0 

Il. 43-2 3-1 6-6 2-7 55-6 
Under the microscope the phosphate substance is seen to form the 
ground-mass in which are embedded quartz, glauconite, felspar, 
mica, pyrites, and organic remains; a later generation of radially- 
fibrous phosphate is also present. There is, however, nothing to 


suggest why a portion of the phosphate is soluble in water. 
L. J. 8S. 


Composition of Phosphorite Minerals. W. T. ScHaLirr 
(Bull. U.S. Geol. Survey, 1912, 509, 98; from Zeitsch. Kryst. 
Min., 1916, 55, 403).—The following formule are deduced from 
published analyses : 

9Ca0,3P,0,,Ca0,CO,,H,0. 
9Ca0,3P,0,,CaF,,,CO.,H,0. 
Collophanite 9Ca0,3P,0;,Ca0,CO,,H.,0 + nH,0. 
Fluorapatite............ 9CaO0,3P.,0,,CaF,,. 
Hydroxyapatite 9Ca0,3P,0;,Ca0,H.0. 
L. J. S. 


Variscite from Sarrabus, Sardinia. A. Petioux (Ann, Mus. 
Civ. Stor. Nat. Genova, 1912, [iii], 5, 470—472; from Zeitsch. 
Kryst. Min., 1915, 55, 314).—This mineral, not previously 
recorded from Italy, occurs as strings and nodules in a schistose 
rock at Gennarella in the commune of Villaputzo. It shows a vario- 
litic structure and conchoidal fracture. The colour is pale green 
to grass-green, or yellowish in more altered specimens. D 2°47; 
H=4. Analysis gave: 

P.O,. Al,O . Fe,0,. H,0. Total. 
42-27 33-29 1-71 23-11 100-38 
L. J. S. 


Alunite from Marysvale, Utah. B. 8. Burzer and H. §8. 
Gate (Bull. U.S. Geol. Survey, 1912, 511, 64; from Zeitsch. 
Kryst. Min., 1916, 55, 403).—Alunite has recently been found as 
a filling in a large crevice at this locality. It is partly fine-grained 
with a porcellaneous aspect (anal. I), and partly coarsely crystal- 
line with feebly translucent crystals which show a distinct cleavage 


(anal. II, by W. T. Schaller) : 
H,O H,O 


Al,0,. Fe,0,. SO; P,0;. K,0. Na,O. (<110°). (> 110°). SiO,. Total. 
I. 34:40 trace 36-54 0-50 971 0-56 0-11 13-08 5-28 100-18 
Il. 37-18 trace 3834 0-58 10-46 0-33 0-09 12:90 0-22 100-10 


L. J. S. 


Constitution and Genesis of Iron Sulphates. IX. 
Voltaite from Szomolnok, Hungary. lKvupoLr ScHaRIzeER 
(Zeitsch. Kryst. Min., 1914, 54, 127-147. Compare A., 1913, 
ii, 715).—A specimen from Szomolnok consists of black, crystalline 
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voltaite with a few pale brown grains of szomolnokite (J. A. Kren- 
ner, 1891). A microchemical analysis of the latter, made on a few 
milligrams by J. Donau, gave the results under I leading to the 
formula FeSO,,H,O. Ferropallidite from Chili (A., 1903, ii, 555) 
is identical with szomolnokite. 


SO,. Fe,0;. Al,O,. FeO. ZnO. CuO. MgO. NiO. K,O. Na,O.H,O. Total. 
I. 45°66 743 — 3446 — — —- —- — — 12-45 100-00 
II. 46°78 13-47 1:58 14-07 1°69 0-55 0-48 0-08 4-73 0-50 15-70 99°73 


The voltaite (anal. II) gives the formula R,”R,//’(SO,).,9H,O, 
when the K,0O is reckoned as R’O. This and previous analyses give 
the ratios for R,O:RO:R,O,:SO,:H,O between the extremes 
1:2:1:8:12 and 1:6:1:8:12. The curve plotting the temperature 
and loss of water commences at 200° and shows a break at 270°, at 
which point about 7H,0O is lost. 

An aqueous solution of the voltaite deposits crystals of metavol- 
tine, but in the presence of free sulphuric acid sphzro-crystals and 
composite pseudo-cubic crystals of voltaite are deposited ; of these a 
detailed description is given. L. J. 8. 


Ilsemannite, Hydrous Sulphate of Molybdenum. WaALpz- 
mar T. Scuatier (J. Washington Acad. Sci., 1917, 7, 417—420; 
Chem. News, 1917, 116, 94).—The composition of this second- 
ary molybdenum mineral, which is readily soluble in cold water to a 
deep blue solution, has previously been assumed to be MoO,,4MoOs. 
Material occurring disseminated through rock at Ouray, Utah, gave 
for the portion soluble in cold water: 


MoO,. MoO,. FeO. SO,. [Insol. H,O. Total. 
2:37 trace 0-99 2-64 [|90-50_| [3-50] 100-00 


Deducting the iron as melanterite. these results lead to the 
formula MoO,,S0,,5H,O. Examination of material from other 
localities also proves that the material is a sulphate, and is always 
associated with iron sulphate. Suggestions are made regarding the 
origin of ilsemannite by the alteration of molybdenite, jordisite, 
wulfenite, and molybdosodalite. L. J. S. 


_ Crystallised Ferric Orthoarsenate. B. Jrezek and A. 
Simek (Rozpr. ¢eské Akad. Prag, 1911, 20, No. 16, 1—6; from 
Zeitsch. Kryst. Min., 1914, 54, 188—-189).—In the Deacon process 
for the manufacture of chlorine, at Hruschau, in Silesia, there are 
formed on the clay balls numerous black, prismatic crystals with 
adamantine lustre of ferric orthoarsenate, FeAsO,. The crystals are 
monoclinic with a:b:¢=0°6155:1:0°3221; B=77°8/. Cleavage 
c(001), perfect. D 4°32. Mean refractive index (Na), 1°78. 
L. J. 8. 


Further Experiments on the Synthesis of Wulfenite. 
E. Dirrter (Zeitsch. Kryst. Min., 1914, 54, 332—342. Compare 
A., 1913, ii, 1063).—Attempts to prepare wulfenite (PbMoQ,) by 
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the action of a solution of lead hydrogen carbonate in water con- 
taining carbon dioxide on calcium molybdate, or by prolonged 
digestion of normal lead carbonate (PbCO,) or lead sulphide (PbS) 
with a concentrated solution of an alkali molybdate, did not lead 
to the desired result. L. J. 8. 


Molecular Destruction of Kaolinite by Heat. <A. M. 
Soxotov (Ber. Tech. Inst. K. Nikolaus I, 1913, 22, 1—15; from 
Zeitsch. Kryst. Min., 1915, 55, 195—196).—Kaolinite from 
Gluchov was heated for periods of one to five hours at temperatures 
of 200—1000°, and the loss of water determined. The residue was 
digested for two hours with 16% hydrochloric acid, and the soluble 
es determined. The results obtained after ignition for one 

our are: 


Loss of Soluble Molecular ratio 

Temp. H,0 %- Al,O, %. Al,O, : H,O. 
300° 0-72 2-12 1:1-91 
400 0-67 2-08 1: 2-03 
600 10-49 28-46 1: 2-14 
700 11-92 32-30 1 : 2-06 
800 12-99 34-66 1: 2-12 


With more prolonged heating, slightly higher results were ob- 
tained. From the residue a weak alkali solution extracts soluble 
silica. At 800° the kaolin molecule is completely broken down into 
its component oxides, and on this depends the method of Zemiat- 
chensky for the analysis of clays. L. J. S. 


Silicate Fusion Solutions. K. Neusaver (Foldtani Kéz- 
lény, 1911, 41, 72—85, 197—-205 ; from Zettsch. Kryst. Min., 1914, 
54, 184).—Experiments were conducted under the microscope 
with mixtures of leucite, orthoclase, and diopside in various propor- 
tions. Fusion began at 1190—1205°, that is, about the melting 
point of orthoclase (1190°), and was complete at a point near the 
arithmetical mean of the melting points of the three components. 
Crystallisation began at a temperature (1090—1170°) lower than 
the m. p. of any of the components. Crystals of leucite separated 
first, and then good crystals of diopside, which grow very rapidly. 
Orthoclase separated only as a glass. 


Analyses of Venetian Minerals. E. Bittows (Zeitsch. Kryst. 
Min., 1916, 55, 389—390 ; from separate publication, Padua, 1912). 
—Allophane (anal. I) is found in an old lead mine on Monte Civil- 
lina. It is earthy or forms compact masses, white or brown in the 
interior, with a glassy sky-blue exterior crust. Analcite (II), 
crystals from druses in the augite-porphyrite of the Val dei Zuc- 
canti. Heulandite (III), as red scales in druses in altered augite- 
porphyrite from the same locality. Arduinite (IV), a new mineral, 
previously regarded as natrolite, from the Val dei Zuccanti. It 
forms red, radially fibrous aggregates. The fibres give straight 
extinction and are optically negative; they show traces of cleavage 
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in the direction of their length. Analysis IV corresponds with the 
formula (Na,,Ca)AISi,0,,24H,0. 


Fe,0, + 
SiO,. Al,O,;.Mn,O,.CaO. K,0. Na,O.H,O. Total. Sp. gr. 
I. 28-01 37-17 1:42 0:23 — — 32-08 100-34* 1-94 


II. 54-08 20-95 1-78 0-40 1-02 14-01 7-82 100°06 2-24 
ILI. 57-96 15-78 2-04 810 0-21 2-16 14-67 100-92 2-17 
IV. 49-40 14-57 2-43 6-57 1-54 11-77 13-85 100-13 2-26 


* Including also: Cr,0,, trace; ZnO, 0-79 ; CuO, 0°64. 


L. J. S. 
Microchemical Examination of Ittnerite and Scolopsite. 
Sr. J. Tuucurr (Sitzwngsber. Warschauer Ges. Wiss. 1911, 


79—87 ; from Zeitsch. Kryst. Min., 1914, 54, 197).—Colour reac- 
tions (with methylene-blue, or 10% silver nitrate solution and 20% 
potassium chromate solution) indicate that these doubtful minerals 
are mixtures of haiiyne, gismondite, calcite, and pyrrhotite (or an 
alkali sulphoferrite). The fact that gismondite has been derived 
from haiiyne suggests that the radicles CaAl,Si,0,), and CaAl,O, 
enter into its constitution. L. J. S. 


Zeolites from Neubauerberg, Leipa, Bohemia. R. 
Gorcey (Mitt. naturwiss. Ver. Univ. Wien, 1911, 9, 17; from 
Zeitsch. Kryst. Min., 1914,54, 409).—Fine specimens of zeolites are 
found at this locality. The species represented are natrolite, anal- 
cite, chabazite, epophyllite, gyrolite, mesolite, thomsonite, heuland- 
ite, and phillipsite. Thomsonite is the latest formed mineral in the 
amygdales, and forms white, compact, asbestos-like masses ; analysis 
by B. Mauritz gave: 

SiO,. Al,O,. CaO. Na,O. K,O. H,O. Total. Sp. gr. 
42-66 27-53 12-43 4-59 0-20 13-42 100-83 2.290 


L. J. S. 


Mineralogy of Graves Mountain, Georgia. T. L. Warson 
and J. W. Watson (Bull. Phil. Soc. Univ. Virginia, Set. Ser., 1912, 
1, 200—221; from Zeitsch. Kryst. Min., 1916, 55, 411).—Analyses 
are given of pyrophyllite (I), lazulite (II), and kyanite (IIT): 

SiO,. P,O;. Al,O;. Fe,0,. FeO. CaO. MgO. H,O. Total. Sp. gr. 


I. 64-90 — 2688 118 — 0-74 0-17 5-69 99-57 2.659 
Il. 6-05 38-25 33:92 — 3-99 3-12 9-08 5-83 100-24 2-958 
III. 39-14 — 5952 109 — 0-18 040 — 100-33 3-282 

L. J. S. 


Stilbite and Chabazite from Hungary. At. VENDL 
(Féldtani Kézlény, 1911, 41, 70—71, 195—196; from Zeitsch. 
Kryst. Min. 1914, 54, 181—182)—Stilbite from Mt. Csédi, 
near Dunabogdany, gave I, and chabazite from Somosijfalu, 
comitat Nograd, gave IT. 

SiO,. Al,05. Fe,0,. CaO. MgO. K,O. Na,O. H,O. Total. 
I. 56-21 16-01 trace 811 — — 0-24 19-17 99-74 
If, 49-81 18-42 trace 7-66 trace 0-10 1-22 22°32 99-53 


L. J. S. 
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Microchemical Examination of Zeagonite. Sr. J. Taucurr 
(Sitzwngsber. Warschauer Gesell. Wiss., 1911; from Zeitsch. 
Kryst. Min., 1914, 54, 198).—Groth and Zambonini have 
regarded zeagonite as a basic and somewhat weathered phillipsite. 
Zeagonite from Vesuvius was found to contain 15°87% H,O, that 
is, only slightly less than in normal phillipsite. In methylene 
iodide solution (1:1000 H,O), the mineral shows a lilac colour by 
transmitted light and blue by reflected light. With 10% silver 
nitrate solution and potassium chromate it gives a faint orange 
coloration, which is more distinct at 100°. The reactions 
resemble those for phillipsite, but with slight differences. The 
mineral is regarded as a natural dehydration product of a 
phillipsite poor in silica. The zeagonite from Lébau is shown to 
be a mixture of phillipsite with 15—25% levynite. L. J. 8. 


Crystallised Montmorillonite and a Gel form of Planerite. 
Hans Leirmerer (Zeitsch. Kryst. Min., 1916, 55, 353—371).—A 
yellow clay mineral from the Progress mine (copper, lead, and 
silver) in the Hermanli district, Zogora, Bulgaria, when received 
was a perfectly isotropic gel, but after being kept for three years 
it showed throughout the larger part a feeble birefringence, 
indicating that it had become crystalline. This is supposed to 
have been brought about by an increase in the size of the grain 
of the material. Analysis I agrees with the formula 

A1,8i,0,,,6H,O. 


SiO, P,O,;. Al,O,. Fe,0,. CuO. CaO. MgO.Insol. H,O. Total. 
I. 50:14 — 19-74 4:14 — 1-26 2:28 -— 22-61 100-17 
II. 0-16 29-06 30-46 0-54 381 — 0-18 1-49 34:07 99-77 
III. 0-21 28-84 31-00 0:92 — trace 0-36 2-55 34-78 98-66 


Planerite occurs as white and blue compact masses in the man- 
ganese ore deposits of Arschitza, near Jakubeny, in Bukovina. It 
is colloidal and optically isotropic (ny, =1°5167), H< 2. 
Analysis II of the blue material gives the formula Al,P,0,9,18H,O. 
The amount of water depends on the vapour pressure, and the 
loss proceeds continuously with rise in temperature; the formula 
is therefore written Al,P,O,.,nH,O. At 100°, with 10H,0, the 
mineral is identical chemically with the crystallised planerite. It 
belongs to the wavellite type with Al,O,:P,0,=3:2. Analysis IIT 
is of the white, less pure, material. This, when treated with a 
solution of copper ammonium sulphate, adsorbs 5°8% CuO. The 
copper in the blue mineral is therefore not an essential constituent, 
but adsorbed in the gel. Taking the copper into account, the 
formula for the blue mineral becomes CuO,6A1,0,,4P,0;,40H,O, or 
at 100° with 20H,O. Ceeruleolactite (T. Petersen, 1871) is identical 
with planerite (R. Hermann, i862). LJ.8. 


The Constitution of some Minerals of the Mica Group in 
the Light of the Stereo-Hexite-Pentite Theory. W. Ascu 
and D. Ascu (Zeitsch. Kryst. Min., 1915, 54, 584—586).—In 
accordance with his theory that orthosilicates can form isomorphous 
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mixtures with polysilicates, for example, trisilicates, Clarke has 
been led to ascribe very complex formule to the alumino-silicates 
“zinnwaldite” and ecryophyllite (A., 1890, 460). According to 
the present authors, the same analyses employed by Clarke lead, in 
accordance with the hexite-pentite theory, to much simpler 
formule. Thus “zinnwaldite” appears to be derived from the 
aluminosilicic acid, nH,0,2(5A1,03,18Si0,), by the replacement of 
part of the hydrogen by basic atoms and of part of the oxygen 
by fluorine. The composition of the mineral is expressed by the 
formula K, Li,H,Mn” Fe” ;AlopSiggF 9,0 j;0- 
Cryophyllite is found to have the composition 
; AK ,Li;Fe" ).;Al;5Fe!!/q.5F¢SijsO43-5, 

and can be regarded as a derivative of the aluminosilicic acid, 
7°5H.O,3A1,0,,158i0,. Structural formule are given for both 
minerals. E. H. R. 


The Limestones and Calciphyres of Candoglia, Italy. 
E. Taccont (Atti Soc. Ital. Sci. Nat., 1911, 50, 55—93; from 
Zeitsch. Kryst. Min., 1914, 54, 388—389).—A detailed description 
of the rocks and minerals from this locality. A violet-blue mineral 
occurring with pistachio-green epidote in syenite-pegmatite is 
shown by the following analysis to belong to the epidote group. 
Its optical characters (high refractivity, feeble negative bire- 
fringence, 2V=60—80°, dispersion, v>p) suggest a ferriferous 
clinozoisite. 


SiO,. Al,O,. Fe,0,. MnO. CaO. MgO. H,O. Total. 
41-60 20°11 14-23 trace 20:16 1-58 1-94 99-62 


L. J. 8. 


Uralite from Uralite-porphyrite from Pellinge, Finland. 
Erre MAKINEN (Geol. Fér. Férh., 1915, 37, 633—638 ; from Jahrb. 
Min., 1917, i, 142—143).—Pseudo-crystals of uralite (anal. I, 
D 3°118) isolated from uralite—porphyrite (anal. II) from -Sadhol- 
men, Pellinge, show the short, prismatic form characteristic of 
volcanic augite and the optical constants of hornblende; the latter 
being in agreement with the data of Ford, which showed a corre- 
lation with the chemical composition (A., 1914, ii, 211). 


SiO.,. TiO,. Al,O,. Fe,Os. FeO. MnO. MgO. 
T. 49-58 0-28 6-82 3°35 12-35 — 14-00 
II. 56-06 0-92 13-97 1-41 7-59 0-09 6-95 


CaO. Na,O. KO. H,O+. H,O-—. Total, 
IT. 11-68 0-33 0-28 1-45 0-50 100-62* 


—— 
II. 9-48 2-06 0-63 0-56 99-72 
* Also F, about 0°2%. 
L. J. S. 


Petrography of the Central Caucasus. K. J. Timorirv 
(Ann. Géol. Min. Russie, 1912, 14, 170—173; from Zeitsch. Kryst. 
Min., 1915, 55, 203).—Porphyritic crystals of a rhombic pyroxene 
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in andesite-dacite from the Keli plateau gave the following 
results, agreeing with the formula FeSi0,,3MgSiO,. The mineral 
may therefore be regarded either as a bronzite rich in iron or as 
a hypersthene poor in iron. 


SiO,. Al,O,. Fe,0,. FeO. CaO. MgO. Total. 
54-07 3-20 5-12 12-73 3-58 21-24 99-94 
L. J. 8. 


Rare Californian Minerals. A. F. Rogers (School Mines 
Quart. New York, 1912, 38, 373—381; from Zeitsch. Kryst. Min., 
1916, 55, 408).—Twenty-eight species are described. Analysis of 
crocidolite from Santa Clara County gave: 


SiO,. Al,0,. Fe,0,. FeO. MgO. CaO. Na,O. H,O. Total 
50-65 0-90 19-21 21-70 0-79 0-39 [4-93] 1-43 100-00 


L. J. 8. 


Geometric Properties of Isomorphous Mixtures. Appli- 
cation to the Rhombic and Monoclinic Pyroxenes. A. 
Lepovx (Bull. Soc. frang. Minéral., 1916, 39, 232—280; from 
Chem. Zentr., 1917, ii, 37).—The author develops the relationship 
between the geometric constants, the chemical composition, and 
the density of substances in general, and for isomorphous mixtures 
of several components from the theoretical and mathematical side, 
and applies the theory to the rhombic and monoclinic pyroxenes. 
From an examination of several of the latter, the values of the 
molecular axes of the following theoretical silicates are deduced: 
MgSiO,, FeSiO;, CaSiO,, CaMg(SiO;)., CaFe(SiO,),, and 
LiAl(SiO,),. The data at present available are insufficient for 
the silicates containing manganese and for those with sesquioxides, 
such as aegirine. In the series enstatite-hypersthene and diopside— 
hedenbergit, the molecular axes increase with the molecular 
weight, that is, with the iron content. The molecular axes of a 
chemical compound differ from those of an isomorphous mixture of 
similar composition. The alteration of the molecular axes of a 
pyroxene which is caused by the addition of a certain molecule is 
not constant, but depends greatly on the nature of the pyroxene. 
One and the same molecule can cause diametrically opposite altera- 
tions when introduced into two different pyroxenes. A number of 
changes caused by the introduction of certain molecules into the 
diopside—hedenbergite series are discussed in detail. H. W. 


Synthetical Experiments in the Pyroxene Group. VERA 
Scuumorr-DELEANO (Centr. Min., 1917, 290—304).—Experiments 
were made with a view to obtain a clue towards the constitution 
of aluminous augite. Diopside was fused with varying amounts 
(4°5—17%) of alumina, and the resulting material slowly crystal- 
lised. There were formed homogeneous crystals of a pyroxene 
containing in solid solution up to about 15% Al,O3, which is not 
extracted by digesting the material with alkali hydroxide solution. 
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In the presence of more alumina, felspar, sillimanite, or spinel 
separates out. A fusion with the composition MgAI,SiO, (a mole- 
cule often assumed to enter into the composition of aluminous 
augite) is unstable, and yields magnesia-anorthite, or above 1400° 
spinel and glass. Experiments with diopside and ferric oxide gave 
similar results, about 15% Fe,O, being taken up in solid solution. 
When, however, alumina and ferric oxide are both present, 


magnetite, olivine, and felspar are formed. Hexagonal calcium 
metasilicate (a-CaSiO,) and enstatite are also capable of taking up 
about 15% AI,O, in solid solution. L. J. 8. 


Artificial Iron-Rhodonite in Slags from Elba, Italy. 
E. Taccont (Rassegna Mineraria, Metallurgia e Chim., 1911, 34, 
No. 9; from Zeitsch. Kryst. Min., 1914, 54, 392).—Bessemer slags 
from Porto Ferrajo yielded brown, tabular and prismatic crystals, 
which the following analysis proves to be an_ iron-rhodonite, 
(Mn,Fe)SiO,, with an absence of calcium and magnesium. The 
crystallographic constants, a:b :¢=1°07285:1:0°62127; a=103°18’, 
B=108°44/8”", y =81°39/16”, are near to those of natural rhodonite. 


SiO, MnO. FeO. ALO, Total. 
43-32 32:30 22-41 1-76 99-79 
L. J. 8. 


Gadolinite from the Radauthal, Harz. J. Fromme (Centr. 
Min., 1917, 305—307).—Crystals of gadolinite occur with quartz, 
prehnite, and orthite (A., 1910, ii, 314) in small cavities in graphic 
granite. D 4:298. Analysis gave: 


SiO,. ThO,. Y,0;. Ce,0,. (Nd, Pr, La),O;. Fe,O,. FeO. 
23-86 2-26 35:86 6-33 5-49 113 11-75 
MnO. CaO. MgO. K,O. Na,O. GIO. Ign. Total. 
O14 1:54 O11 O38 065 875 1:20 99-45 


Reckoning CaO, Na,O, etc., with the iron, and the loss on igni- 
tion with the glucinum, these results agree with the usual formula 
Fe’GI1,Y,8i,0,9. The material is perfectly fresh, but a portion at 
least of the loss on ignition consists of water. L. d. @. 


The Volcanic Exhalation. Atserr Brun (Arch. Sci. phys. 
nat., 1917, [iv], 44, 5—18).—An examination of the salts and 
fumarole products from numerous eruptions of Vesuvius during 
one hundred years, from Spagnuolo, Etna, Chineyro, Vulcano, Pico 
de Teyde, and Kilauea, and of volcanic specimens from great depths 
in the Pacific, and of a large number of specimens of lava from 
different sources. In addition to the elements already reeognised, 
boron, lithium, and thallium are found to be present in the 
paroxysmal volcanic exhalation. The occurrence of these elements 
in the eruptive magmas is fairly general. Soluble thallium chloride 
was found in the ammonium salts from Vesuvius and Chineyro 
and in certain halites from Vesuvius. An insoluble thallium com- 
pound was found penetrating the red and violet scoriz, more or 
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less altered by fumarole emanations. The sulphide of thallium and 
arsenic was found associated with the red crusts of realgar and 
orpiment from Vesuvius in 1906. The presence of thallium and 
lead is consdered to be a confirmation of the values for the mean 
density of the carth as found by astrophysicists. W. G. 


The Hornblende-bearing Lavas of Etna. S. pi Franco 
(Atte Accad. Gioenia, Catania, 1911, [v], 4, No. 3, 1—12; from 
Zeitsch. Kryst. Min., 1914, 54, 204).—Several of the lavas of Etna 
contain enclosures and crystals of hornblende. At Milo these 
crystals measure 2—4 cm. in the direction of the vertical axis. 
Analysis gave: 


SiO,. TiO,. Al,O,. Fe,0,. FeO. CaO. MgO. K,O. Na,O. Ign. Total. Sp. gr. 
40-10 2-05 14-71 9-60 4-83 12-13 11-64 0-78 4-07 0-58 100-49 2-97 


L. J. 3. 


The Brahin Meteorites. L. L. Ivanov (Ann. Géol. Min. 
Russie, 1912, 18, 72—76; from Zeitsch. Kryst. Min., 1915, 55, 
164).—A meteorite found near the village of Kruki, 33—35 versts 
west of Brahin, in govt. Minsk, Russia, shows the typical structure 
of a pallasite; and the following analysis of the metallic portion 
(D 7°49) agrees closely with that made by Inostranzev in 1869 of 
the Brahin mass. It is concluded that the Kruki, Krukov, and 
Kuzovka meteorites all belong to the Brahin fall. 


Fe. Ni. Co. Mg. Ca. SiO,. 8. Insol. Total. 
88-58 838 107 1-12 trace 0-47 n.d. 9-39 100-01 


L. J. &. 


Olivine from the Brahin Meteorite. K. J. Timoriry 
(Ann. Géol. Min. Russie, 1912, 14, 169; from Zeitsch. Kryst. 
Min., 1915, 55, 202).—Analysis of the olivine from the meteorite 
found near the village of Kruki, govt. Minsk, Russia, gave: 


SiO,. Al,O,. FeO. MgO. MnO. Total. 
39-87 0-35 11-96 47-35 — 99-53 
IL. J. 8 


Analytical Chemistry. 


p-Nitrophenol as an Indicator in Water Analysis. A. 
GotpBerRG (Chem. Zeit., 1917, 41, 599).—Although methyl-orange 
and pnitrophenol are equally sensitive as indicators in estimating 
the acidity of natural waters, the colour change of p-nitrophenol 
renders its use more suitable in the case of turbid waters. p-Nitro- 
phenol is not altered by boiling with water under pressure. 


W. PB. &. 
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[Stable Starch Solution.] Potxirz (Zeiisch. angew. Chem., 
1917, 30, i, 132).—The addition of a very small quantity of an 
alkali, for example, sodium hydroxide, prevents the bacterial decom- 
position of starch solution; the quantity of alkali necessary is too 
small to have any influence when the starch solution is used as an 
indicator in iodometric titrations. W. P. S. 


A Substitute for Litmus for Use in Milk Cultures. Wm. 
MANSFIELD Ciark and Herpert A. Luss (J. Agric. Research, 1917, 
10, 105—111).—The authors recommend the use of dibromo-o- 
cresolsulphonephthalein (compare A., 1916, ii, 570) in place of 
litmus or azolitmin as an indicator for following the changes in 
hydrogen-ion concentration of milk cultures. The new indicator is 
preferable to litmus in that it does not undergo reduction during 
sterilisation in the presence of milk; it can be used in very high 
dilution (0°005% in the form of its sodium salt); it is of definite 
composition, being a crystalline compound ; if other conditions are 
constant, it will always produce the same coloration for the same 
P,, of the milk. Comparative tests were made of the two indicators, 
using a variety of organisms, and it was found that any change in 
reaction which could be observed with litmus could be followed 
equally well with the new indicator. Some of the difficulty experi- 
enced in reproducing a particular initial colour with either indi- 
cator is shown to be due to the changes in ?, which occur when 
milk is sterilised by heat. W. G. 


Fallacies in Colorimetry. Wictiam M. Deun (J. Amer. Chem. 
Soc., 1917, 39, 1392—1398).—The author discusses the physical and 
chemical sources of error in colorimetry, illustrating his remarks 
by reference to Folin’s creatinine estimation, and appending a long 
bibliography on the subject. J. C. W. 


A Titration Flask. F. K. Bezzensercer (J. Amer. Chem. 
Soc., 1917, 39, 1321).—The flask is recommended as a substitute 
for the ordinary weight burette. It is a conical one fitted with a 
ground-glass stopper, through which passes a relatively wide tube 
reaching nearly to the bottom of the flask and with its upper end 
ground to fit the exit tube from the stock reagent bottle. The tube 
is also provided with a ground-glass cap. The flask communicates 
with the exterior through a capillary tube, which also passes through 
the ground-glass stopper and enables the wider tube to be rinsed by 
slightly increasing the pressure in the flask and allowing the solution 
thus raised to run back. H. M. D. 


Filter Flask. Jos. A. Suaw (J. Ind. Eng. Chem., 1917, 9, 
793).—The flask has the form of an ordinary pear-shaped separat- 
ing funnel. A side-tube is provided near the top for connecting 
the flask with the pump. The tap at the bottom has a wide bore, 
whilst the tubulure at the top is of a size suitable for taking the 
rubber stopper holding the stem of the filter funnel. wie. 
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Analysis of Very Small Quantities of Gas. L. Hamsurcer 
and W. Koopman (Chem. Weekblad, 1917, 14, 742—752).—A 
description of a form of microgas-analysis apparatus adapted to the 
estimation of carbon dioxide and monoxide, hydrogen, methane, 
and nitrogen. A. J. W. 


ABSTRACTS OF CHEMICAL PAPERS. 


Granular Calcium Chloride as a Drying Agent. A. T. 
McPuerson (J. Amer, Chem. Soc., 1917, 39, 1317—1319).—Ex- 
periments made with a view to test the efficiency of granular calcium 
chloride as a drying agent show that the substance which has been 
heated at 260—275° in a current of air dried over phosphoric oxide, 
may be used for the rapid removal of every weighable trace of mois- 
ture from a comparatively large volume of gas. The amount of air 
which can be dried efficiently decreases as the rate of passage of the 
air over the granular chloride increases. M. D. 


Comparison of the Efficiency of some Common Desic- 
cants. Mary V. Dover and J. W. Marpen (J. Amer. Chem. Soc., 
1917, 39, 1609—1614).—The method employed by Baxter and 
Starkweather (A., 1916, ii, 637) for the comparison of the efficien- 
cies of various desiccating agents, has been applied in the investiga- 
tion of aluminium oxide, magnesium oxide, and cupric sulphate. 
The results obtained show that aluminium oxide is a very efficient 
drying agent, and that the temperature at which this substance has 
been previously heated does not appreciably affect its capacity for 
absorbing moisture. <A table is given showing the quantities of 
water contained in | litre of air which has been passed through a 
30 cm. column of various desiccating agents at 25°. This table 
shows that aluminium trioxide, (Al,O,,7H.,O), potassium hydroxide, 
and resublimed phosphoric oxide are the three most efficient drying 
agents. H. M. D. 


New Method for the Estimation of Hydrogen Peroxide. 
Georce S. Jamieson (Amer. J. Sci., 1917, [iv], 44, 150—152).— 
The method is based on the addition of a measured volume of 
hydrogen peroxide solution to an alkaline solution containing an 
excess of standard sodium arsenite. After two minutes, concen- 
trated hydrochloric acid is added to the solution, and the unchanged 
arsenite is titrated with a standard solution of potassium iodate in 
the presence of chloroform as indicator. H. M. D. 


Iodometric Estimation of Chlorine in Chlorides. Grecory 
TorossiAn (J. Ind. Eng. Chem., 1917, 9, 751—752).—The chloride 
is mixed with finely powdered manganese dioxide and heated with 
the addition of sulphuric acid (1:1). The liberated chlorine 1s 
passed into potassium iodide solution, and the iodine which is set 
free is titrated with V /10-thiosulphate solution. The sulphuric acid 
used must be free from nitric acid, nitrous acid, and hydrochloric 
acid; fluorides, if present in the chloride, do not interfere, and 
their action on the glass vessels is not appreciable. W. P. S. 
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Volumetric Estimation of Chlorine in Foods, etc., 
without Formation of Ash by the Wet Method. A. WeirzE. 
(Arb. K. Gesundh. Amt., 1917, 50, 397—404; from Chem. 
Zentr., 1917, i, 973—-974).—-Small quantities of chlorine are readily 
lost in the customary estimation of this substance in the ash of 
organic substances. Two processes are therefore described which are 
available for foods, etc., and do not necessitate the preparation of 
an ash. According to the material, decomposition is effected with 
nitric acid or sodium hydroxide. The examination of meat or dog 
biscuit is effected as follows. Air-dried meat (2 grams) or biscuit 
(5 grams) is heated with nitric acid (D 1°15, 20 c.c. or 50 e.c.) 
under reflux on the boiling-water-bath, with occasional shaking, for 
thirty minutes. Water (50 c.c. or 20 c.c.) is now added, and the 
mixture is heated over gauze to gentle boiling for fifteen minutes. 
The cooled liquid is treated with 10 c.c. of silver nitrate solution 
(1 ec.=0°005 gram NaCl), warmed for fifteen minutes on the 
steam-bath, cooled, diluted with water to 100 c.c., and filtered. The 
excess of silver nitrate is estimated in 50 c.c. of the filtrate by 
titration with ammonium thiocyaaate in the presence of iron alum. 

In the examination of ling and salted fish roe, 2 to 5 grams of the 
powdered, sieved, air-dried substance (according to the chlorine 
content) are heated on the steam-bath with occasional shaking 
during thirty minutes with potassium hydroxide solution (10%, 
20—50 ec.c.); after being cooled, the solution is diluted to 250 c.c. 
Twenty-five c.c. of this solution are mixed with nitric acid (D 1°15, 
20 e.c.) and standard silver nitrate (20 c.c.), and the mixture is 
heated under reflux to gentle ebullition until the colour becomes 
pale. The cold liquid is diluted to 100 c.c., filtered, and the chlorine 
estimated in 50 c.c. of the filtrate. The process yields accurate 
results, which are slightly higher than those chtained by the usual 
method, because, in the latter case, small amounts of alkali chiorides 
are lost by volatilisation. H. W. 


Estimation of Chlorides in Body Fluids. Vicror Jonuyn 
Harpinc and Epwarp H. Mason (J. Biol. Chem., 1917, $1, 
55—58).—A modification of McLean and Van Slyke’s method (A., 
1915, ii, 573), in which the proteins of the blood are removed by 
copper sulphate and sodium hydroxide instead of by Merck’s blood 
-charcoal. H. W. B. 


Water Analysis. IV. L. W. Winker (Zeitsch. angew. Chem., 
1917, 30, i, 113—116. Compare A., 1916, ii, 448)—Methods are 
described for the detection and estimation of bromine, iodine, and 
arsenic in water and waste-waters. Bromine is estimated by dis- 
tilling with sulphuric acid, potassium permanganate, and mangan- 
ous sulphate after the bromine has been concentrated in a distillate 
by distilling the water with sulphuric acid, sodium chloride, and a 
definite quantity of permanganate. Iodine is found by decompos- 
ing the iodides with sulphuric acid and sodium nitrite, and the 
quantity of iodine is estimated iodometrically. For the detection of 
arsenic, a modification of the Gutzeit test is recommended, gold 
chloride being used on linen to obtain the stain. W. P..&. 
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Titration of Iodine with Thiosulphate. Ricnuarp Kempr 
(Zeitsch. angew. Chem., 1917, 30, i, 71—72).—Attention is 
directed to the importance of avoiding the use of an excess of 
mineral acids in iodine solutions which have to be titrated with 
thiosulphate solution. This particularly applies to the titration of 
iodine liberated when ferric chloride solution is treated with 
potassium iodide. The added thiosulphate tends to be decomposed 
locally by the hydrochloric acid before it comes into contact with 
the iodine. W. P. 8S. 


Estimation of Dissolved Oxygen in Water in the Presence 
of Nitrites and Organic Substances. H. Nor. (Zeitsch. 
angew. Chem., 1917, 30, i, 105—108).—Nitrites may be destroyed, 
previously to the estimation of dissolved oxygen, by treating = 
water with 1 c.c. of 50% carbamide solution and | c.c. of 2! 
sulphuric acid, and allowing the action to proceed for four Pavia 
the use of 10% carbamide solution, as recommended by Lehmann 
and Fitzau, gives high results for the oxygen. Clarke’s method 
(A., 1911, ii, 928) is untrustworthy, whilst Winkler’s method (A., 
1915, ii, 277) yields accurate results, particularly when sodium 
hydrogen carbonate is used to convert the manganous hydroxide 
into manganous carbonate. Rideal and Stewart’s (A., 1901, 
ii, 472) method is also trustworthy. ww. F. @ 


Estimation of Ozone and Oxides of Nitrogen in the 
Atmosphere. Francis Lawry Usner and Basur Sansiva Rao 


(T., 1917, 111, 799—809).—After a criticism of the various 
methods available for the estimation of ozone, nitrogen peroxide, 
and hydrogen peroxide in small quantities, the authors describe 
a method for the estimation of these substances in the air. The 
principle consists in the action of a standard solution of sodium 
nitrite in faintly alkaline solution on the gas under examina- 
tion. In this way, nitrate is produced by the ozone, nitrate and 
nitrite by the nitrogen peroxide, and hydrogen peroxide has no 
action. For details as to the procedure, the original paper should 
be consulted. The method is sensitive to 1 part of nitrogen per- 
oxide in 56 millions of air. o. ¥. &. 


Estimation of Hydrogen Sulphide in Water at the Place 
where the Sample is Collected. G. Incze (Zeitsch. anal. 
Chem., 1917, 56, 308—310).—The water is collected in a 300 e.c. 
flask and 3 c.c. of silver nitrate-ammonium nitrate solution (85 
grams of silver nitrate and 200 grams of ammonium nitrate per 
500 c.c.) are added. The contents of the flask are shaken, the pre- 
cipitate then allowed to settle, and 101 c.c. of the clear liquid are 
drawn off, and the excess of silver is titrated with V /50-thiocyanate 
solution. In this titration, sulphide and chloride are estimated 
together. Another portion of the water is boiled to expel hydrogen 
sulphide, and the chloride is then titrated. The difference between 
the two titrations is multiplied by 0°0034 to give hydrogen sulphide 
in mg. per litre of water. W. P.S. 
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Use of Hydrazine Sulphate and Potassium Bromide in 
the Estimation of Sulphides in Ores. H. Scueipier (Chem. 
Zeit., 1917, 41, 580)—A mixture of hydrazine sulphate and 
potassium bromide is an efficient substitute for stannous chloride 
for preventing the decomposition of hydrogen sulphide by ferric 
chloride. Five grams of potassium bromide and 3 grams of 


hydrazine sulphate are sufficient for 1 gram of roasted ore. 
W. P. &. 


Volumetric Estimation of Polysulphide, Monosulphide, 
and Thiosulphate Sulphur in Lime-Sulphur Liquids. A. 
Woser (Chem. Zeit., 1917, 41, 569—570).—The liquor is treated 
with an excess of mercuric chloride solution, ammonium chloride is 
added, and the mixture is titrated with 4 /10-sodium hydroxide 
solution ; each c.c. of this solution is equivalent to 0°003206 gram 
of thiosulphate sulphur, 2CaS,0,+3HgCl,+2H,O=2CaSO,+ 
4HCl+ (2HgS:HgCl,). Another portion of the sample is heated 
with an excess of V-sodium hydroxide solution and hydrogen per- 
oxide, and the excess of alkali is then titrated: CaS,+6NaOH + 
13H,O, = CaSO, + 3Na,SO, + 16H,0 ; CaS, + 8NaOH + 16H,0,= 
CaSO, + 4Na,.SO,+ 20H,O; CaS,0,+ 2Na0OH +4H,0,=CaSO, + 
Na,SO,+5H,O. Allowance is made for the thiosulphate in caleu- 
lating the quantity of polysulphide sulphur. A further portion of 
the sample is then treated with an excess of V/10-iodine solution 
containing hydrochloric acid, and the excess is titrated with thio- 
sulphate solution: CaS, + I, = CaI, + 58; CaS,O, + I, = Cal, + 
CaS,0,. This gives the quantity of monosulphide sulphur after 
allowance has been made for the thiosulphate. W. P. &. 


Rapid Estimation of the Strength of Sulphuric Acid. 
H. Droop Ricumonp and J. E. Merreywetuer (Analyst, 1917, 42, 
273—274).—The method depends on the heat developed when 
sulphuric acid is diluted. Four hundred grams of water at about 
18° are placed in a vacuum-jacketed flask provided with a stirrer 
and a thermometer reading to 0°01°. The temperature soon 
becomes constant,and is noted ; 5 c.c. of the sample are then added 
from a pipette, the latter is allowed to drain for fifteen seconds, 
and the mixture is stirred until the temperature is constant. The 
water equivalent of the calorimeter used by the authors was 14°5 
grams, and the volume of sulphuric acid delivered by the 5 c.c. 
pipette averaged 4°911 ¢.c.; from these data, and from the results 
recorded by Pickering (T., 1890, 57, 64), the following formula 
was calculated: %=100—7°6(3°994—R). The results obtained 
agree, within 0°1%, with those found by the ordinary volumetric 
method. W. P. S. 


Chemical Control of Ammonia Oxidation. Pav J. Fox 
(J. Ind. Eng. Chem., 1917, 9, 737—743).—For the examination of 
the gases used and produced in the oxidation of ammonia by pass- 
ing it over a heated catalyst, it is recommended that the ammonia 
in the mixture of ammonia and air be estimated by direct absorp- 
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tion in standard acid. The exit gases from the plant contain 
nitric oxide, water vapour, oxygen, ammonium nitrate or nitrite, 
and nitrogen. The gas is first mixed with an excess of oxygen, 
then passed through an absorption vessel containing standard 
alkali solution, and next through a similar vessel containing alkali 
solution and hydrogen peroxide. Subsequent titration of the con- 
tents of the latter vessel, using sodium alizarinsulphonate as 
indicator, gives the quantity of nitric oxide present. The quantity 
of ammonia in the gases is found by treating the neutralised con- 
tents of the second absorption vessel with sodium hypobromite and 
measuring the volume of the evolved nitrogen. The nitrous acid 
is obtained by adding a measured volume of hydrogen peroxide to 
the contents of the first absorption vessel and titrating the mix- 
ture with permanganate solution; the hydrogen peroxide is also 
titrated separately with the permanganate solution, and the 
quantity of nitrous acid is calculated from the difference between 
the two titrations. W. P. S. 


Estimation of Nitrogen in Nitrates and Nitrites. Tn. 
Arnp (Zeitsch. angew. Chem., 1917, 30, i, 169—172).—Two 
hundred and fifty ¢.c. of the solution, containing about 0°05 gram 
of nitrogen (as nitrate or nitrite), are placed in a distillation flask 
and 5 c.c. of 20% magnesium chloride solution and 3 grams of 
finely divided copper—magnesium alloy (60% copper, 40% mag- 
nesium) are added. The mixture is distilled at once, 200 c.c. of 


distillate being collected in a receiver containing an excess of 
standard acid, and the excess is titrated in the usual way. If it 
is desired to work on a quantity of nitrate or nitrite equivalent 
to 01 gram of nitrogen, the amount of alloy used should be 
increased to 5 grams. Ww. & 


Estimation of Nitrate in Sewage by means of 0-Tolidine. 
Earve B. Puerps and H. L. Suovus (J. Ind. Eng. Chem., 1917, 9, 
767—770).—Twenty-five c.c. of the sample are boiled for thirty 
seconds with 0°5 c.c. of a solution containing 5% of sodium hydr- 
oxide and 1°5% of sodium chloride, then cooled, and 1 c.c. of the 
clear, supernatant liquid is evaporated in a porcelain basin. To 
the dry residue is added 0°2 c.c. of tolidine reagent (0°4 gram of 
o-tolidine in 100 c.c. of N/1-hydrochloric acid) and 0°5 c.c. of 
concentrated sulphuric acid, run gently down the sides of the dish, 
but not mixed. After five minutes, the liquid is caused to run 
round the side of the basin, 5 c.c. of water are added, the solution 
is transferred to a tube, diluted to 10 ecc., and the coloration 
compared at once with those obtained with definite quantities of 
standard nitrate solution. W. P.S. 


The Forerunners of Kjeldahl’s Method for Estimating 
Nitrogen. E. Satxowsk1 (Biochem. Zeitsch., 1917, 82, 60—67).— 
Reference is made to a method of Heintz and Ragsky described in 
Hoppe-Seyler’s “Handbuch der physiologisch- und pathologisch- 
chemischen Analyse” (1875) for the estimation of urea by conver- 
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sion into ammonia by sulphuric acid. Also to a paper by Grete 
(Ber., 1878, 11, 1598). S. B. S. 


Estimation of Nitrogen in Nitro-ccompounds. A. P. Sacus 
(J. Soc. Chem. Ind., 1917, 36, 915—916).—The somewhat low 
results obtained by Colver and Prideaux (this vol., ii, 340) in esti- 
mating nitrotoluenes by the stannous chloride reduction method. are 
due to incomplete reduction of the nitro-compound under the experi- 
mental conditions. With the primary object of examining nitrated 
solvent naphthas, the author has modified the procedure in the 
following manner. The sample (0°2 gram) is heated in a sealed tube 
at 120° for two hours with 15 c.c. of stannous chloride solution 
(SnCl,,2H,O, 350 grams; 25% hydrochloric acid, 700 grams). The 
tube should be shaken every fifteen minutes, since otherwise dark 
particles due to carbonisation or tarry matters are sometimes 
formed. After being cooled, the contents of the tube are diluted 
with water to 100 c.c.; portions of 10 ‘c.c. each are titrated with 
NV /10-iodine, starch being used as indicator. A blank experi- 
ment should be performed simultaneously. 

The method gives excellent results with nitrobenzene, m-dinitro- 
benzene, mononitrocymene, and with certain of the nitrated ‘ solvent 
naphthas,’ but the problem cannot be considered as definitely solved. 
When time permits, the Dumas method is found to give the more 
trustworthy results. H. W. 


Estimation of Phosphoric Acid in Phosphate Rock. 
C. C. Sempre (Eng. and Min. J., 1917, 108, 1140—1141; from 
J. Soc. Chem. Ind., 1917, 36, 933).—The sample (0°5—1 gram) is - 
decomposed by means of nitric and hydrochloric acids, and the 
silica is removed by twice evaporating to dryness in the customary 
manner. The dry residue is treated with hydrochloric acid (10 c.c.) 
and, after dilution with boiling water, the solution is filtered from 
insoluble matter and the latter is washed until the bulk of the fil- 
trate and washings measures 175—200 c.c. Ammonia is added with 
constant stirring to this filtrate until a gelatinous precipitate of 
calcium, iron, and aluminium phosphates commences to form; 
ammonia (D 0°9, 30 ¢.c.) is then added in excess and the whole 
stirred vigorously. A saturated solution of citric acid (10 c.c.) is 
now added, and the solution is stirred for two minutes, at the end 
of which time, if the precipitated phosphates have not re-dissolved, 
more citric acid solution is added drop by drop until the phosphate 
solution is clear. Magnesia mixture (30 c.c.) is now added, and the 
solution is stirred until the precipitate of magnesium ammonium 
phosphate begins to be formed; after remaining for three hours it 
is filtered. The volume of citric acid required to clear the solution 
is proportional to the amount of phosphoric acid present in the 
liquid and, by use of a solution of citric acid of known strength 
for this purpose, an approximate idea of the strength of the sample 
may be obtained. The results agree closely with those obtained by 
the molybdate method. H. W. 
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Volumetric Estimation of Pyrophosphoric Acid. D. 
BavarerF (Zeitsch. anorg. Chem., 1917, 99, 184—186).—A solution 
of sodium pyrophosphate, acidified with a known quantity of sul- 
phuric or hydrochloric acid, may be titrated with sodium hydroxide, 
the maximum redness of phenolphthalein being taken as the end- 
point. The indication is sharper in presence of sodium chloride. 

Sodium pyrophosphate solution may also be estimated by adding 
it to an excess of silver nitrate solution, collecting and washing the 
precipitate of silver pyrophosphate, and titrating the filtrate with 
thiocyanate. The silver cannot be replaced by lead. 

Formule are given for the titration of ortho-, pyro-, and meta- 
phosphoric acids in the same solution with sodium hydroxide, the 
indicators used being methyl-orange, phenolphthalein, and silver 
nitrate—lacmoid (compare this vol., ii, 101). C. H. D. 


Applications of Gas Analysis. I. Estimation of Carbon 
Dioxide in Alveolar Air and Blood, and the Carbon Dioxide 
Combining Power of Plasma, and of Whole Blood. YanpeE.i 
HENDERSON and W. H. Morriss (J. Biol. Chem., 1917, $1, 
217—-227).—Simple apparatus is described for carrying out the 
above measurements with tolerable accuracy sufficient for clinical 


use. H. W. B. 


Titration of Carbonic Acid and its Salts. I. M. Korrnorr 
(Chem. Weekblad, 1917, 14, 780—793; Zeitsch. anorg. Chem., 
1917, 100, 143—-158).—Carbon dioxide in potable water can be 
estimated by titrating 100 c.c. with WV /10-alkali hydroxide and 
2 drops of 1% phenolphthalein as indicator. The reaction is com- 
plete when the rose-red colour persists for five minutes. 

Alkali carbonates can be accurately titrated to alkali hydrogen 
carbonate by adding 10 c.c. of neutral glycerol to 25 c¢.c. of the 
liquid, and 1 drop of phenolphthalein as indicator. Standard acid 
is then slowly added until the colour is discharged. A. J. W. 


Estimation of Carbonates in Limestone and other 
Materials. J. F. Barker (J. Ind. Eng. Chem., 1917 9, 786—787). 
—An irstrument similar to a hydrometer is used. The bulb of the 
instrument is divided into two parts: in the upper, concentrated 
hydrochloric acid is placed, whilst the limestone or other carbonate 
is placed in the lower part and water is added through the hollow, 
graduated stem until the latter, when placed in a cylinder of water, 
is immersed up to the zero mark. A tap connecting the two com- 
partments of the bulb is now turned so as to admit the hydrochloric 
acid into the limestone chamber. As the carbon dioxide escapes 
through the hollow stem, the instrument rises in the water, and, 
when the reaction is complete, the graduation mark at the surface 
of the water is noted. This mark indicates the calcium carbonate 
content of the limestone. The stem of the instrument may be 
graduated so as to show directly either the calcium carbonate or 
carbon dioxide content of a sample. Ww. P.S. 
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Cobaltinitrite Method for the Estimation of Potassium. 
R. C. Harr and E. H. Scuwarrz (J. Ind. Hng. Chem., 1917, 9, 
785—786).—The following procedure is recommended for the esti- 
mation of potassium in clinker, etc. Two grams of the sample are 
ground with 0°5 gram of ammonium chloride, the mixture is trans- 
ferred to a platinum crucible containing a layer of calcium carbon- 
ate, another layer of calcium carbonate is placed over the mixture, 
and the mixture is heated strongly. After cooling, the mass is 
treated with water, the solution filtered, and the filtrate evaporated 
with the addition of an excess of acetic acid. The residue is dis- 
solved in a small quantity of hot water, 15 c.c. of cobalt reagent 
(220 grams of sodium nitrite, 113 grams of cobalt acetate, and 
100 c.c. of glacial acetic acid per litre) are added, and the mixture 
is evaporated to a pasty consistence. When cold, the precipitate is 
treated with 30 c.c. of cold water, collected on an asbestos filter, 
and washed once with cold water. The precipitate is then washed 
into a beaker containing an excess of V/5-potassium permanganate 
solution, the mixture is diluted to 250 c.c., heated for fifteen 
minutes on a water-bath, then acidified with 10 c.c. of sulphuric 
acid (1:1), a slight excess of V/5-oxalic acid solution is added, and, 
when the solution has cleared, this excess is titrated with W /5-per- 
manganate solution. The amount of potassium present is calcu- 
lated from the actual quantity of permanganate used. W. P.S. 


Method of Ashing Organic Materials for the Estimation 
of Potassium. P. L. Biumenrnat, A. M. Peter, D. J. HeAty, 
and E. J. Gorr (7. Ind. Eng. Chem., 1917, 9, 753—-756).—To pre- 
vent loss of potassium salts by volatilisation during incineration, the 
organic substance should be treated with sulphuric acid in quantity 
more than sufficient to just moisten the sample, and the acid mix- 
ture then burnt to a white ash. The substance may also be evapor- 
ated with the addition of sulphuric acid and nitric acid before it is 
ignited. To estimate the potassium in the sulphated ash, the latter 
is dissolved in a few c.c. of dilute hydrochloric acid, the solution 
filtered, and the filtrate evaporated with platinum chloride. The 
precipitate is collected, washed with alcohol containing 10% of con- 
centrated hydrochloric acid, then with 80% alcohol, and next treated 
with 6 c.c. of 20% ammonium chloride solution saturated previously 
with potassium platinichloride. The precipitate is now collected 
on an asbestos filter, washed with 80% alcohol, dried, and weighed. 
After the precipitate has been dissolved from the filter with hot 
water, the filter is dried and re-weighed. The difference between 
the two weights gives the quantity of potassium platinichloride 
obtained. W. P. 8. 


Methods of Titrating Mixtures of Hydrogen Carbonate 
and Carbonate or of Alkali Carbonate and Hydroxide 
necessitating neither Weighing nor previously Titrated 
Solutions. J. Crarens (Bull. Soc. chim., 1917, [iv], 21, 120—124). 
—The estimations are carried out by means of the ureometer previ- 
ously described (compare A., 1909, ii, 826). A suitable amount of 
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the mixture of carbonate and hydrogen carbonate is introduced 
into the flask and covered with water, 1 drop of methyl-orange being 
added as indicator. The whole is heated in a water-bath, and when 
equilibrium is reached the apparatus is closed and the acid is run 
in from the burette until the liquid is just neutral. The volume of 
acid V,, is read off and the level on the manometer. A similar 
experiment is performed, using a solution of pure normal carbon- 
ate, in quantity such that the reading on the manometer is approxi- 
mately the same as in the first case. From the volume of acid 
used, v,, the volume of acid, V,, which with the requisite amount 
of carbonate would have given the original reading on the mano- 
meter, is calculated. Then the percentage of metal in the 
mixture existing in the form of hydrogen carbonate is given by 
100(V,—Vm)/Vm- Similarly, if a mixture of carbonate and hydr- 
oxide is being examined, the percentage of hydroxide is given by 


100(Vn —Vn)/ Vin: W. G. 


A New Microchemical Reaction for Calcite. Sr. J. 
Tuucutt (Zeitsch. Kryst. Min., 1914, 54, 197; from Sitzungsber. 
Warschauer Ges. Wiss., 1911, 38—41).—Calcite intermixed with 
zeolites can be recognised by the following reaction. The powdered 
mineral (size of grains about 0°1 mm. diam.) is heated on platinum 
foil over a Teclu burner for fifteen seconds, and then treated with 
N/10-cobalt nitrate. The calcite becomes coated with a thin skin 
of a blue basic cobalt salt, whilst the zeolites are unaffected. 
Removing excess of the cobalt solution and adding W/10-silver 
nitrate, the bases of the zeolites are soon replaced by silver 
(detected with potassium chromate), whilst the basic cobalt salt 
becomes black owing to the formation of Co(OH)s., and this quickly 


reduces the silver salt, producing a deposit of metallic silver on the 
calcite. L. J. 8. 


Calcined Magnesia. A. Astruc (J. Pharm. Chim., 1917, 
[vii], 16, 65—77, 110—115).—A discussion of the methods of 
examination and conditions as to purity given in the French 
Codex for calcined magnesia. As a result of the examination of 
a large number of samples of this substance, the author finds that 
none of the samples analysed conform to the Codex, and suggests 
new limits of variation which would not interfere with the 
medicinal value of the drug. In view of the difficulties in esti- 
mating small amounts of calcium in the presence of an excess of 
magnesium, the author proposes a rapid “diaphanometric” 
method. The sample under examination is dissolved in 10% acetic 
acid, using 0°1 gram in 25 c.c. of acid, and to it are added 5 c.c. of 
a 6% solution of oxalic acid. The precipitate thus obtained is 
compared against that obtained from a similar solution from a 
pure magnesia to which varying quantities of a standard calcium 
hydroxide solution have been added, careful note being made of 
the rate of appearance of the opalescence and the amount of pre- 
cipitate formed. W. G. 
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Estimation of Zinc by Schaffner’s Method. V. HassreipTer 
(Zeitsch. anal. Chem., 1917, 56, 311—316).—A discussion regard- 
ing the various modifications of this method. The average results 
obtained are trustworthy. W. P.S. 


Volumetric Estimation of Zinc. J. W. Sprincer (Zevisch. 
angew. Chem., 1917, 30, i, 173—174).—Zine may be titrated with 
ferrocyanide solution in the presence of iron and manganese if the 
solution containing the three metals is first boiled with the addition 
of bromine, then rendered ammoniacal, and titrated, while hot, 
with potassium ferrocyanide solution which has been standardised 
against pure zinc under similar conditions. Ferrous chloride solu- 
tion containing acetic acid is used as an external indicator. The 
presence of manganese and ferric hydroxides does not interfere with 
the zinc-ferrocyanide reaction. W. P. &. 


Electroanalysis of Zinc and Cadmium without Platinum 
Electrodes. J. GuzmAn Carrancio and P. Pocn (Anal. Fis. 
Quim., 1917, 15, 235—248).—An account of the estimation and 
separation of zinc and cadmium in acid solution and alkaline solu- 
tion by Guzman Carrancio’s electrolytic method with a copper 
cathode and an anode of passive iron. A. J. W. 


The Second Group in Qualitative Analysis. P. Braver 
(Zeitsch. J. physik. chem. Unterr., 1917, 30, 36; from Chem. 
Zentr., 1917, i, 1032).—A drop of a solution of mercuric sulphide in 
aqua regia is rubbed on aluminium foil by means of a piece of 
filter paper; a moderately thick layer of aluminium oxide, formed 
through the aluminium amalgam, is produced in a short time. 


H. W. 


Estimation of Mercury in Galenical Preparations. Huco 
Wastenson (Pharm. Post., 1917, 50, 125—126; from Chem. 
Zentr., 1917, i, 912—-913).—The author applies in the present 
instance the method of destroying organic matter previously 
employed in analysing protein preparations containing silver (A., 
1916, ii, 577). The substance (0°3—0°5 gram) is heated with con- 
centrated sulphuric acid (10 c.c.) and nitric acid (D 1°4, 3 c.c.) 
until reddish-yellow vapours are not further evolved, the liquid 
has become clear and colourless, and the flask filled with sulphuric 
acid fumes. If the vapours still smell of sulphur dioxide, treat- 
ment with nitric acid (3 c.c.) is repeated. After being cooled, 
water (25 c.c.) is added, which is removed by evaporation. The 
cold solution is treated with water (15 c.c.) and potassium per- 
manganate solution until a permanent pink coloration is produced ; 
the latter is discharged with ferrous sulphate, the solution diluted 
with water (75 c.c.), and titrated with N/10-ammonium thio- 
cyanate solution in the presence of ferric alum. The method is 
suitable for organic and inorganic preparations of the oxides of 
mercury, but not for such as contain the haloids. It can also be 
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used for estimating mercury in ointments, plasters, and pills, pro- 
vided that the ointments are tolerably free from paraffins. 
H. W. 


Volumetric Estimation of Mercuric Oxycyanide. AcHILLE 
TaGuiavini (Boll, chim. farm., 1917, 56, 297—299).—Mercuric 
oxycyanide, used by surgeons as a disinfectant, particularly for 
the hands, may be analysed as follows. A weighed quantity of 
0°3—0'4 gram of the salt is dissolved in 50 c.c. of cold water, and 
the liquid, after treatment with 1 gram of sodium chloride and a 
drop of 0°2% methyl-orange solution, titrated with J /10-hydro- 
chloric acid until it turns red. After the volume of acid required 
is read, 2 grams of potassium iodide are added to the solution, and 
the yellow liquid thus obtained is again titrated with WV /10-hydro- 
chloric acid as before. From the two volumes of acid required, the 
percentages of oxycyanide and cyanide in the salt may be calcu- 
lated, the reactions proceeding according to the equations: 
(1) HgO,Hg(CN), + 2HCl = HgCl, + Hg(CN), + H,O, and (2) 
Hg(CN), + 4KI + 2HCl= HgK,I, + 2KCl+ 2HCN. = B. #. 


The Analysis of some Aluminium Alloys. J.H. Sranspir 
(J. Soe. Chem. Ind., 1917, 36, 802—803).—For the estimation of 
silicon, copper, and manganese, the alloy (1 gram) is dissolved in 
a mixture of nitric acid and sulphuric acid, hydrochloric acid 
being afterwards added and the whole evaporated to fuming. All 
the soluble matter is taken up with water and the insoluble matter 
collected. After ignition and weighing, the insoluble residue is 
heated with hydrofluoric acid, and from the loss in weight the 
percentage of silicon calculated. In the filtrate from the in- 
soluble matter the copper is estimated electrolytically, and then 
the manganese by the bismuthate method. 

In order to estimate the zinc, 2 grams of the alloy are dissolved 
in 10% sodium hydroxide solution, and, after filtering through a 
pulp filter, the zinc is deposited on a copper-coated rotating cathode. 
The residue on the filter is dissolved in nitric acid and the copper 
estimated electrolytically, thus giving a check on the first method. 
If lead is present, it will show as peroxide on the anode, from which 
it is dissolved and estimated as sulphate. If more than 1% of iron 
is present, the filter pulp will be dark coloured, and should be 
heated with hydrochloric acid and washed. In the solution from 
which the copper and lead have beea removed, the iron and traces 
of aluminium are precipitated as basic acetates, the iron and 
aluminium then being separated in the usual way. The final 
filtrate contains manganese and magnesium; the manganese is 
removed either as the sulphide or by means of bromine and 
ammonia, and the magnesium then precipitated and estimated as 
phosphate. 

An alloy containing tin can be treated directly in the usual way 
with nitric acid, and the tin separated as oxide. 

For the estimation of nickel (method due to F. G. Betton), 
1 gram of the alloy is dissolved in 25 c.c. of 20% sodium hydroxide 
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solution. After dilution, the solution is filtered through a pulp 
filter and the residue washed with hot water and then with nitric 
acid (5 c.c. in 7 c.c. water). To the filtrate are added 3 c.c. of con- 
centrated sulphuric acid, and the copper is estimated electrolytic- 
ally. The solution is then diluted to 150 c.c., 10 grams of tartaric 
acid and 3 grams of ammonium chloride (to keep the aluminium 
in solution) are added, then ammonia in slight excess, and the 
nickel precipitated and estimated in the usual way with dimethyl- 
glyoxime. t. 8. P. 


Reaction of Manganese Salts. V. Macri (Boll. chim. farm., 
1917, 56, 377).—When a solution containing manganese, even in 
very small proportion, is rendered slightly alkaline and shaken 
and treated successively with a few drops of alkali oxalate solution 
and of acetic acid, the liquid assumes a distinct and persistent rose- 
red colour. The reaction is rendered more sensitive if the alkaline 
solution is boiled and then allowed to cool before the addition 
of oxalate and acetic acid, and also if one or two drops of hydrogen 
peroxide solution are added before the liquid is made alkaline. 
Salts of other metals do not interfere with the reaction, although 
those giving coloured solutions, especially if present in marked pro- 
portion, may mask it. ‘as Gee Bs 


Rapid Estimation of Manganese and Chromium in 
Metallurgical Products. Travers (Compt. rend., 1917,.165, 
187—189).—A modification of Smith’s method for the estimation 
of manganese by oxidation with ammonium persulphate in the pres- 
ence of silver nitrate (compare A., 1905, ii, 66). For the estimation 
of manganese in steel, 0°2 gram of the steel is dissolved in 20 c.c. of 
nitric acid (D 1:1), the solution being poured into 30 c.c. of water. 
This solution is heated to 40—50° and 5 c.c. of V/10-silver nitrate 
and 1°5 cc. of a saturated solution of ammonium persulphate are 
added. After three minutes the whole is poured into 100 c.c. of 
cold water and titrated with standard arsenious acid (0°65 gram of 
arsenious oxide per litre). This method is exact for manganese in 
the presence of chromium if the latter does not exceed 5—6% or if 
the manganese content is less than 0°15%. 

For the estimation of chromium in chrome steels a similar oxida- 
tion is performed, the silver nitrate being unnecessary; a slight 
excess of standard arsenious acid is added, and the excess is titrated 
back with standard potassium permanganate. This method is 
applicable for chromium even in the presence of vanadium. 


W. G. 


Analysis of Ferrum Hydrogenio Reductum. L. W. 
WiInkELER (Zeitsch. angew. Chem., 1917, 30, i, 64).—The quantity 
of metallic iron in this substance may be estimated approximately 
(within 0°5%) by simple ignition in contact with air. The increase 
in weight is due to the oxidation of the iron; 100 parts by weight 
of Fe give 142°9 parts of Fe,Os. . &. &. 
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Separation of Nickel and Copper by means of Dimethy]l- 
glyoxime. H. Grossmann and J. Mannueim (Zeitsch. angew. 
Chem., 1917, 30, i, 159—160).—The solution containing nickel and 
copper is treated with potassium sodium tartrate in quantity sufii- 
cient to keep the copper in solution when the mixture is rendered 
alkaline, and the nickel is precipitated by the addition of 1% alco- 
holic dimethylglyoxime solution and ammonia. The precipitate 
is collected, dissolved in hot dilute hydrochloric acid, and the nickel 
reprecipitated by the addition of potassium sodium tartrate, 
dimethylglyoxime, and a slight excess of ammonia. The copper is 
then precipitated as sulphide from the filtrates. W. P.S. 


Apparatus for Electrometric Titration Depending on the 
Change of Oxidation Potential, and its Application to the 
Estimation of Small Quantities of Chromium in Steel. 
G. L. Kexrey, J. R. Apams, and J. A. Witey (J. Ind. Eng. Chem., 
1917, 9, 780—782).—A convenient combination of apparatus is 
described ; it consists of a potentiometer system, motor for operating 
the stirrer, and burettes for the oxidising and reducing solutions. 
The estimation of chromium depends on the titration of chromates 
with ferrous sulphate, the electrometric apparatus being used for 
the measurements. W. P. S. 


Estimation of Nitrotoluenes. E. pe W. S. Cotver and 
E. B. R. Pripeavx (J. Soc. Chem. Ind., 1917, 36, 856).—A reply 
to Knecht’s comments on a previous paper by the authors (this vol., 


ii, 340). T. S. P. 


Microanalysis of Wine. II. Estimation of Alcohol. 
MAXIMILIAN Ripper and Franz Wouack (Zeitsch. landw. Ver- 
suchs-Wesen Osterr., 1917, 20, 102—114; from Chem. Zentr., 1917, 
ii, 83—84. Compare this vol., ii, 106).—The process is an adapta- 
tion of Zeisel’s iodide method. The original must be consulted for 
an exact description of the apparatus and necessary manipulation. 
The agreement of micro-analyses among themselves and with 
macrochemical estimations is generally very close. The maximum 
mean divergence from the average amounted in forty-seven cases to 
0°15% with the former and 0°11% with the latter method. Identical 
results are obtained when 0°05 c.c. of wine (diluted to 0°5 c.c.) is 
used and when 100 c.c. are employed in the macrochemical analysis. 
The process is adapted to wine, beer, cider, brandy, etc. Wines 
containing up to 12% by volume of alcohol can be immediately 
investigated after dilution to ten times their volume; wines richer 
in alcohol require greater attention and are best diluted to twenty 
times their volume. The liberated iodine is titrated with NV /100- 
thiosulphate solution in the presence of starch. The precautions 
necessary in using such dilute solutions are described. H. W. 


Detection of Small Quantities of Glycerol. Hans Wo.rr 
(Chem. Zeit., 1917, 41, 608—609).—Denigés’s reaction for glycerol 
(conversion into dihydroxyacetone) is trustworthy for the identifi- 
cation of this substance, but it fails to distinguish glycerol from 
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ethylene glycol, which is now used as a substitute for glycerol. 
Ethylene glycol, especially the commercial product, also yields 
aldehydic substances similar to acraldehyde when heated with 
potassium hydrogen sulphate. The refractometer, however, will 
differentiate glycerol from ethylene glycol; the refractometer 
number of ethylene glycol is less than 15, and of glycerol more 
than 55. W. P.S. 


Estimation of Phenol in Commercial Cresylic Acid. 
J. J. Fox and M. F. Barker (J. Soc. Chem. Ind., 1917, 36, 
842—-845).—Previous methods for the estimation of phenol in tar 
acids (compare Masse and Leroux, A., 1916, ii, 650) have assumed 
that all the phenol is collected in the fraction of the tar acids dis- 
tilling up to about 200°, and that the distillate at various tempera- 
tures is of constant composition. The authors’ experiments show 
that this is by no means the case, and they have worked out a 
method which depends on the fact that the addition of a suitable 
proportion of o-cresol furnishes a mixture from which the whole 
of the phenol can be recovered in the first fractions of the dis- 
tillate. The proportion of o-cresol to be added in an estimation 
is ascertained by a preliminary fractional distillation of the tar 
acids which have been separated from the crude cresylic acid. The 
volume of the cresylic acid distilling between 195° and 202° is 
noted, an equal volume of o-cresol is added to the original tar 
acids, and fractionation again carried out, the fraction up to 195° 
being collected and weighed. The freezing point of this fraction 
is now taken, after the addition of sufficient phenol to an aliquot 
portion to yield a mixture containing at least 80% of phenol. By 
means of the tables given by the authors, the percentage of phenol 
in the original sample can then be calculated. 

The tables given are: Specific gravities at 15°5° of various mix- 
tures of phenol with o-, m-, and pcresol respectively ; specific gravi- 
ties at 15°5° of mixtures of m- and o-cresol, and of varying mix- 
tures of phenol with o- and m-cresol and with p- and mz-cresol. 
Boiling points of various mixtures of phenol with o-, m-, and 
p-cresol respectively, of mixtures of o- and m-cresol, and of phenol 
with various mixtures of o-, m-, and p-eresol. <A table of the frac- 
tions obtained on the distillation of various mixtures of phenol 
and the three cresols. =. & F. 


Detection of Phenols by the Spectroscope. J. FormANnek 
and J. Knop (Zeitsch. anal. Chem., 1917, 56, 273—298. Compare 
Gsell, A., 1916, ii, 584).—In certain cases, the authors have been 
unable to obtain results agreeing with those recorded by Gsell 
(loc. cit.), and they point out that it is necessary to have a graph 
of the absorption bands exhibited by the various phthaleins in 
order to identify the phenol from which the phthalein was pre- 
pared. The absorption spectra should also be recorded for aqueous 
(acid, alkaline, and neutral) and alcoholic solutions of the sub- 
stances. Some phenols (naphthols, resorcinol, naphtharesorcinol, 
phloroglucinol, etc.) may be converted into their triphenylmethane 
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derivatives before examination, others into their anthraquinone 
derivatives. The original should be consulted for the numerical 
results recorded. W. P.S. 


A General Method for the Detection of Phenols in 
Essential Oils. Luis Gue.iatme.ui (Anal. Soc. Quim. Argentina, 
1917, 5, 11—23).—Aldehydes, ketones, and phenols give charac- 
teristic colorations with sodium arsenotungstate or arsenotungsto- 
molybdate, and on this is based a general method for detecting 
the presence of these compounds in essential oils. Hydrocarbons, 
alcohols, and ethers do not give colorations. A. J. W. 


A New Bromine Method for the Estimation of Thymol, 
Salicylates, and similar Compounds. UH. E tion (J. Amer. 
Chem. Soc., 1917, 39, 1513).—A claim that Seidell’s method (A., 
1912, ii, 696) is in principle the same as one described by the 
author in 1888. J.C. W. 


Separation of Phytosterol and Cholesterol (from Fats and 
Oils) and the Digitonin-Precipitation Method of Marcusson 
and Schilling. J. Prescner (Zeitsch. Nahr. Genussm., 1917, 33, 
481—485).—The author proposes to saponify the fat or oil by 
heating it with aqueous potassium hydroxide solution and 
potassium carbonate solution. The resulting soap is decomposed 
with hydrochloric acid, chloroform is added, and the chloroform 
solution of the fatty acids is separated, filtered, and treated at 50° 
with a 1% alcoholic digitonin solution. The mixture should be 
stirred during the precipitation with digitonin. W. P. &. 


Modification of Fehling’s Method for the Estimation of 
Sugar. Kuno Wor (Zeitsch. angew. Chem., 1917, 30, i, 80).— 
Whilst the modification suggested by Lenk (see this vol., ii, 341) 
introduces certain errors in the estimation of reducing sugars, 
these are not of such magnitude as to interfere with the useful- 


ness of the method for the estimation of sugar in urine. 
WwW. BP. &. 


Estimation of. Sugars. Evsepio Lépez (Anal. Fis. Quim., 
1917, 15, 248—251).—A modification of Fehling’s method of 
sugar estimation, employing potassium cyanide. It is applicable 
to the estimation of dextrose, invert-sugar, maltose, and lactose. 


A. J. W. 


Estimation of Sugar. N. Scsoort and I. M. Kotrsorr 
(Pharm. Weekblad, 1917, 54, 949—953).—A review of methods of 
estimating sugar in which the use of potassium iodide is avoided 
or the amount of the salt required is small. A. J. W. 


Rapid and Accurate Method of Estimating Dextrose. 
JAMES BurMANN (Schweiz. A poth. Zeit., 1917, 55, 196—199; from 
Chem. Zentr., 1917, ii, 84).—The method is intended mainly for 


a 
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the analysis of urine, and avoids complex apparatus by using a 
normal drop counter and a graduated test-tube. The Fehling’s 
solution is of such concentration that 2 c.c.=0°01 gram dextrose. 
Two c.c. of this solution are heated to boiling and the urine added 
drop by drop from the drop counter, with cunstant heating of the 
mixture, until the blue colour just disappears and the yellow 
coloration (action of alkali on sugar) is formed. Per cent. 
dextrose=number of drops used:200. If the change of colour 
occurs before the fifth drop is added, the urine should be suitably 
diluted. H. W. 


Estimation of Dextrose in Muscular Tissue. Ra.pu 
Hoaciand (J. Biol. Chem., 1917, 31, 67—77).—The muscular 
tissue is extracted with boiling water and the extract treated with 
excess of phosphotungstic acid. After filtration, and removal of 
the excess of phosphotungstic acid by means of potassium chloride, 
the dextrose in the filtrate is estimated in the usual way. The 
author claims that this procedure removes creatinine and all 
reducing substances other than dextrose from the muscle extract. 

H. W. B. 


o-Tolylhydrazine, a new Characteristic and Sensitive 
Reagent for d-Galactose. A. W. van per Haar (Rec. trav. 
chim., 1917, 37, 108—110).—With o-tolylhydrazine in alcoholic 
solution, d-galactose gives an o-folylhydrazone, colourless needles, 
m. p. 176°, after warming on a water-bath for half an hour. 
Neither /-arabinose, xylose, rhamnose, fucose, dextrose, mannose, 
nor levulose gives a hydrazone with o-tolylhydrazine even on 
evaporation. With this reagent, 10 parts of d-galactose, with 
5 parts of each of the other above-mentioned sugars, dissolved in 


40 parts of water, give the characteristic, crystalline hydrazone. 
W. G. 


Estimation of Starch in Clover. TH. von FELLENBERG 
(Mitt. Lebensmittelunters. Hyg., 1917, 8, 55—56; from Chem. 
Zentr., 1917, i, 1151—1152).—The author has recently described 
a direct method for the estimation of starch (this vol., ii, 342). 
In certain cases, particularly with ground clover, difficulties are 
experienced in the precipitation of the starch, due to the action 
of protective colloids; in such cases, the following modification of 
the process is advocated. The substance (1 gram) is dissolved in 
20 or 25 c.c. of calcium chloride solution (1:1); the solution is 
diluted to 100 c.c. and immediately filtered, since otherwise a larger 
amount of the disturbing substance is dissolved. Seventy-five c.c. 
of the filtrate are treated with a slight excess of NV /50-iodine solu- 
tion and agitated for five minutes. The residue is extracted with 
dilute calcium chloride solution (1 in 10; 30—40 c.c.), V/50-thio- 
sulphate solution is added until it is decolorised, and the starch is 
again precipitated and centrifugalised ; the residue is treated with 
a few c.c. of dilute calcium chloride solution containing a few 
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drops of iodine solution, filtered through a Gooch crucible, and 
washed with calcium chloride solution containing iodine. The 


process is completed as described in the previous communication. 
H. W. 


[Estimation of Pectin- and Lignin-Methy] Alcohol in Roots. | 
Tu. von Fevitenserc (Mitt. Lebensmittelunters. Hyg., 1917, 8, 
1—29; from Chem. Zentr., 1917, i, 1154—1155).—See this vol., 
i, 616. 


The Inadequacy of the Basic Ferric Acetate Test for 
Acetates. Louis J. Currman and Ben R. Harris (J. Amer. Chem. 
Soc., 1917, 39, 1315—1317).—Systematic observations have been 
made with a view to devise a definite procedure for the detection 
and approximate estimation of acetates by the formation of basic 
ferric acetate. The results show that this is not sufficiently sensi- 
tive for general use in the detection of acetates, and that it does 
not afford an approximate method for estimating the quantity of 
acetate present in a given solution. H. M. D. 


Rapid Process for the Estimation of the Higher Fatty 
Acids and Soaps in Feces. Jonn Smiru Suarpe (Biochem. J., 
1917, 11, 96—100).—For the estimation of the total fatty acids, 
including those combined as neutral fats and soaps, as well as 
those present in the free state, 1 gram of the thoroughly mixed 
material is boiled for fifteen minutes with 50 c.c. of a 2% alcoholic 
potassium hydroxide solution. After cooling, the solution is made 
up to 200 c.c. and filtered. Of the filtrate, 2 c.c. or 5 c.c., depend- 
ing on the quantity of fatty acid present, are mixed with 5 c.c. of 
hydrochloric acid and diluted to 50 c.c. with water. A standard 
is prepared, as nearly as possible at the same time, by taking 
2 c.c. or 4 c.c. of a standard fatty acid solution (1 c.c.=0°0005 
gram of fatty acids), made by boiling oleic acid, 50%, palmitic 
acid, 25%, and stearic acid, 25%, with alcoholic potassium hydr- 
oxide, and treating with hydrochloric acid in the same way as 
the sample. After bringing to the same volume, both solutions 
are allowed to remain for five minutes, and the clouds which have 
then developed are compared in a nephelometer (compare Kober 
and Graves, A., 1915, ii, 837). 

The soluble sodium and potassium soaps are first extracted with 
water and then estimated by the method described above. The 
insoluble calcium and magnesium soaps are estimated indirectly 
by subtraction of the amount of soluble soaps from that of the 
total soaps, the latter being calculated from the difference between 
the total fatty acids as estimated above and the free fatty acids 
extracted by Soxhlet’s method. H. W. B. 


Detection of Small Quantities of Oxalic Acid in Wine. 
A. A. Besson (Chem. Zeit., 1917, 41, 642—643; Schweiz. A poth. 
Zeit., 1917, 55, 81—85).—The following results have been obtained 
during an investigation of the method of Kreis and Baragiola (A., 
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1916, ii, 158). The relative concentration of the reagents has an 
influence, not only on the form of the oxalate crystals, but also 
on the sensitiveness of the reaction. The process is simple and 
trustworthy. A further simplification can be effected by the 
employment of stock solution prepared by dissolving crystalline 
calcium chloride (20 grams) in water (250 c.c.), adding acetic acid 
(250 c.c.), and cold, saturated sodium acetate solution (500 c.c.). 
Ten c.c. of this solution (filtered, if necessary) are added to 50 c.c. 
of wine, and the test is then performed according to Kreis and 
Baragiola’s directions. 

Oxalic acid, even in amounts as small as 0°01%, appears to exert 
a protective action against moulds. It has been further observed 
that wines which when first tested show a distinct reaction for 
oxalic acid, appear to be free from this substance after some weeks ; 
the acid appears therefore to resemble malic acid in that it is 
gradually decomposed. H. W. 


The Estimation of Succinic Acid. Ecrerron Cuarves Grey 
(Bull. Soc. chim., 1917, [iv], 21, 136—141; Biochem. J., 1917, 11, 
134—-138).—Pasteur’s method for the estimation of succinic acid 
is satisfactory if certain precautions are taken. The concentration 
of the solution of the calcium salts of the mixed acids must be 
effected slowly in a flask with a long neck placed in an oven 
at a temperature just above 100°. The presence of peptone is 
likely to cause a large error in the results obtained for succinic 
acid. Glycerol causes a much smaller error, and dextrose does not 
interfere with the estimation. The author finds it better to 
estimate the total calcium and the calcium in the filtrate after the 
precipitation of the calcium succinate by alcohol. The amount of 
succinic acid present is thus arrived at by difference. W. G. 


Volumetric Estimation of Zinc Phenolsulphonate. Guipo 
Avanti (Boll. chim. farm., 1917, 56, 317—-318).—In the presence 
of bromine and an acid, zinc phenolsulphonate reacts in accord- 
ance with the following equations: (OH-°C,H,°SO,),Zn,7H,O + 
H,SO,= ZnSO,,7H,O0 + 20H-C,H,SO,H and 20H-C,H,SO,H + 
12Br=2C,H.Br,-OH + 6HBr. 

Exactly 0°5 gram of the crystallised zinc phenolsulphonate is 
dissolved in water and the solution made up to 500 c.c. In a 
flask holding about 300 c.c. and fitted with a ground stopper, 
50 c.c. of this solution are mixed with 50 c.c. of 0°6% potassium 
bromide solution and 50 c.c. of 0°1671% potassium bromate solu- 
tion, 5 c.c. of concentrated sulphuric acid being then added, and 
the flask again shaken and left closed in a dark place at about 25° 
for three hours. Ten c.c. of 10% potassium iodide solution, 
recently prepared, are next added, and, after the lapse of an hour, 
the iodine liberated is determined by titration with NV /10-sodium 
thiosulphate. The number of c.c. of the thiosulphate used is sub- 
tracted from that required in a blank test with the 50 c.c. of 
bromide and 50 c.c. of bromate alone; the remainder, multiplied 
by 0°00447, gives the weight in grams ‘of crystallised zinc phenol- 
sulphonate in the 50 c.c. of solution taken. T. H. P. 
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Modifications of the Colorimetric Estimation of Uric 
Acid in Urine and in Blood. L. Jean Bocerr (J. Biol. Chem., 
al 31, 165—171. Compare Benedict and Hitchcock, A., 1915, 

, 602). —The author directs attention to the errors which arise 
in the application of the Benedict-Hitchcock-Folin method for the 
estimation of uric acid in urine, owing to variations in the rates 
of development and fading of colour in the standard and unknown 
solutions after the addition of the necessary reagents. They 
recommend that the standard solution should be left for fifteen 
minutes before being used in order to allow the point of maximum 
colour to be reached. Afterwards, allowance is made for a loss 
of colour at the rate of 5% per hour. The colour of the unknown 
solution should be measured at intervals of two to three minutes 
until the maximum colour has been developed. 

The author also recommends the omission of the precipitation 
by colloidal iron in the method for the estimation of the uric acid 
in the blood. He states that the proteins of the blood can be 
sufficiently removed by treatment of the blood with dilute acetic 
acid and heat. H. W. B. 


Estimation of Dicyanodiamide in Nitrolime. G. Hacer 
and J. Kern (Zeitsch. angew. Chem., 1917, 30, i, 53—54).—Five 
grams of the sample are shaken for some hours with 100 c.c. of 
95% alcohol, the mixture is filtered, and two portions of 50 c.c. 
each are placed in separate beakers and diluted with about 150 c.c. 
of water. In one solution the cyanamide is precipitated by silver 
nitrate and ammonia. A few drops of sodium phosphate solution 
may be added to accelerate the precipitation; the precipitate is 
then collected, washed, and the nitrogen in it estimated by 
Kjeldahl’s method. The other solution is treated with silver 
nitrate, and the mixture rendered distinctly alkaline by the addi- 
tion, drop by drop, of 5% sodium hydroxide solution. The 
cyanamide and dicyanodiamide are thus precipitated together. 
The nitrogen is also estimated in this precipitate, and the differ- 
ence between the amounts of nitrogen in the two precipitates gives 
that present as dicyanodiamide. 


The Detection of Cryogenine in Urines. Ep. Justiv- 
MvEtieR (J. Pharm. Chim., 1917, [vii], 16, 52).—Cryogenine is 
readily detected in urine by the following method. To 10 c.c. of 
the urine are added an equal volume of water and up to 1 c.c. of a 
20% solution of mercuric acetate. If the urine contains 
cryogenine, a characteristic, salmon-pink precipitate is formed. 


W. G. 


Microchemical Reactions of Sparteine. 0. .TunmMANN 
(A poth. Zeit., 1917, 32, 100—103; from Chem. Zentr., 1917, i 
917—918).—A 1—2% sparteine solution immediately gives with a 
drop of dilute chromic acid a pale yellow precipitate consisting of 
small droplets, which are converted after a short time into a mass 
of colourless needles which speedily become straw-yellow. Single, 
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well-defined prisms are also formed. 0°1 mg. of the alkaloid yields 
after some time crystals united to form lattices, which slowly 
become transformed into prisms. The crystals polarise strongly 
and show extinction parallel to the long axis. The limit of 
sensitiveness is 50g. With concentrated zinc chloride solution 
(1:1), a white precipitate is formed which, under the microscope, 
is found to consist of aggregates of short rods. The crystals are 
colourless and shine feebly between crossed Nicols. In presence 
of a trace of hydrochloric acid, the white turbidity does not 
appear, but, after fifteen minutes, individual prismatic crystals 
are formed which show marked polarisation colours and extinction 
parallel to the long axis. Limit of sensitiveness, 0°-4—0°3 pg. 
The reaction with silicotungstic acid is useless for microchemical 
purposes. When the alkaloid is warmed with copper chloride solu- 
tion (4%) and hydrochloric acid, long, lemon-yellow prisms are 
gradually formed, which shine in all colours between crossed Nicols, 
have direct extinction and fairly strong pleochroism. The excess 
of copper chloride (which is usually only deposited when the solu- 
tion is completely evaporated) appears as colourless or pale green 
needles or prisms. The reaction is not very sensitive. With 
mercuric chloride and hydrochloric acid, a white precipitate is 
formed, which is converted into rhombic prisms. With small 
amounts of alkaloid, the precipitate does not appear, but, after 
twenty to thirty minutes, individual prisms are formed. These 
polarise strongly and generally exhibit direct extinction; they are 
insoluble in alcohol and _ glycerol. Limit of sensitiveness, 
30—40 pg. The reaction with zinc chloroiodide solution has been 
described previously (this vol., ii, 346). Hydriodic acid gives a 
dark brown to black precipitate; under the microscope, long, 
blackish-brown prisms or brown or red aggregates appear after 
some hours. The crystals shine red in polarised light, have extinc- 
tion parallel to the long axis, and marked pleochroism. They are 
readily soluble in alcohol and attacked by glycerol. Limit of 
sensitiveness, 5—3 pg. Potassium iodide gives a brown precipitate, 
which is soon converted into brownish-black nodules, from which 
paler, prismatic needles are formed. Limit of sensitiveness, about 
5pg. Potassium bismuth iodide yields a yellow or yellowish-red 
precipitate unsuited to diagnosis. Potassium cadmium bromide 
[cadmium bromide (1 gram), potassium bromide (2 grams), water 
(7 grams)] yields colourless, flat prisms, which are converted into 
dendritic aggregates; they shine slightly grey between crossed 
Nicols. In addition, rhombic platelets and brown globules are 
formed. The crystal forms are very diverse. The crystals are 
insoluble in glycerol. Limit of sensitiveness, 8—5 pg. H. W. 


Estimation of Theobromine, Noran Raprorp (née 
Extiorr) and G. Brewer (Analyst, 1917, 42, 274—276)—The 
theobromine is precipitated as its silver compound and the quantity 
of nitrogen in the latter is estimated. A weighed quantity of the 
sample (for example, crude theobromine) is dissolved in water and 
5 c.c. of ammonia (D 0°880), the solution is boiled, and a hot 
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solution containing 5 grams of silver nitrate is added. The boil- 
ing is continued until the volume of the solution is reduced to 
about 10 ec. The precipitate which forms is collected, washed 
until free from soluble silver salts, and the nitrogen in the pre- 
cipitate is then estimated by Kjeldahl’s method. The number of 
c.c. required to neutralise the ammonia produced is calculated 
into terms of theobromine. The presence of large quantities of 
caffeine does not interfere with the estimation, since this alkaloid 
is not precipitated under the above conditions. W.e. & 


Replacement of Acetic Acid in Chemical Investigations. 
THEKLA Back (Wien. Klin. Woch., 1917, 30, 465; from 
Chem. Zentr., 1917, ii, 41—42).—In the detection of albumin in 
urine by the potassium ferrocyanide reaction, acetic acid may be 
replaced by V/10-hydrochloric or sulphuric acid; the volume of 
acid used is equal to that of the urine. More concentrated acid 
is to be avoided. In Weber’s reaction, the feces may be treated 
with 20% sulphuric acid instead of glacial acetic acid until strongly 
acid to Congo-red ; an excess or prolonged action of acid is detri- 
mental. It is advisable to form a lower layer of guaiacum tincture 
and perhydrol. With acid gastric juice, the reaction does not succeed 
immediately, and the juice should be exactly neutralised before 
acidification. This applies also to fermented feces. Hydrochloric 
acid is unsuitable; the fuming acid shows the reaction, but without 
sufficient sensitiveness. Hydrochloric acid is also less suitable than 
sulphuric acid in the sodium nitroprusside test for acetone. The 
red coloration of creatinine is stable in the presence of acetone 
when 25% sulphuric acid is used (it does not become cherry-red as 
with acetic acid), but disappears when acetone is absent. With 
concentrated sulphuric acid, the red coloration becomes green in 
the presence of acetone. H. W. 


Detection of Albumin by Bleaching Powder Solution and 
Hydrochloric Acid. Porsan and Srerrennacen (Deutsch. med. 
Woch., 1917, 48, 530; from Chem. Zentr., 1917, ii, 42)—A few 
c.c. of urine are slowly added to a mixture of bleaching powder 
solution (5%; 4—6 c.c.) with two drops of pure hydrochloric acid. 
In the presence of albumin, an immediate, blue, opalescent 
turbidity is produced in which the albumin, according to the 

uantity, is more or less densely coagulated. Less than two drops 
of hydrochloric acid do not ensure the complete solution of the 
alkaline earths. The reaction is as sensitive as the acetic acid— 
potassium ferrocyanide or the sulphosalicylic acid test. It can be 
directly applied to cloudy urine, since the opalescence or pre- 
cipitate is readily recognised even in these circumstances. 


H. W. 


General and Physical Chemistry. 


Limiting Frequency in the Spectra of Helium, Hydrogen, 
and Mercury in the Extreme Ultra-violet. 0. 
Ricuarpson and C, B. Bazzoni (Phil. Mag., 1917, [vil], 34 
285-—307).—The frequency of the shortest vibrations which are 
emitted by the molecules of helium, hydrogen, and mercury under 
the influence of electron impacts has been determined by a method 
of experiment which has enabled the authors to extend the ultra- 
violet region of observation considerably beyond the limits reached 
by Schumann and by Lyman. In the arrangement of apparatus, 
by which this extension is rendered possible, the thermionic radia- 
tion from a tungsten filament is allowed to fall on a metallic target 
under the influence of a measured difference of potential, and the 
velocity of the photoelectric electrons emitted is measured. This is 
effected by observing the strength of the magnetic field required 
to bend the path of the electrons into a circle of known radius, a 
method similar to that previously used by Ramsauer in investi- 
gating the velocity distribution of photo-electrons. 

The results obtained for the three gases show that the helium 
spectrum extends to a limit which lies between A=470 and A=420 
A., and is probably near to the latter value. The hydrogen spec- 
trum terminates at a wave-length between A=830 and A=950 
the limit being probably close to A900. The limit of the 
mercury spectrum lies between 41000 and A1200. These limits 
are independent of the applied potential up to 800 volts provided 
that this potential exceeds a certain lower limiting value. 

The observed limiting frequencies of the three spectra appear 
to be in satisfactory agreement with the frequencies which are 
calculated from Bohr’s theoretical values of the ionisation potentials 
of the respective gases, and bear no obvious relation to the ionisa- 
tion potentials determined experimentally by Franck and Hertz. 

H. M. D. 


Origin of the Line Spectrum Emitted by Iron Vapour in 
the Explosion Region of the Air-Coal-gas Flame. G. A. 
Hemsarecu (Phil. Mag., 1917, [vi], 34, 221—242).—In a previous 
paper (this vol., ii, 61), it was shown that there are two different 
types of iron cone lines, and experiments are now described in 
which the conditions governing the emission of these lines have 
been more fully investigated. 

The changes produced in the spectrum by varying the composi- 
tion of the gas mixture, by changing the atmosphere in which com- 
bustion takes place and by reversal, lead to the conclusion that 
nitrogen is essential for the emission of the characteristic cone 
spectrum of iron. It is suggested that the nitrogen combines with 
the iron to form a nitride, this reaction being directly responsible 
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for the cone lines. The formation of this nitride appears, how- 
ever, to depend on the presence of oxygen in the medium surround- 
ing the air—coal-gas flame. If ammonia is present in the air-—coal- 
gas and oxy-coal-gas flames, the nitride is formed less readily. 

When an air-coal-gas flame is heated electrically by means of a 
graphite rod, the intensities of the iron lines are only slightly 
increased. The cooling of the flame brings about a diminution in 
the intensities. 

The behaviour of the iron lines emitted by the mantles of various 
flames is such as to suggest that they are largely influenced by the 
temperature. The absence of the supplementary iron spectrum 
from the cone emission of the oxy-hydrogen and oxy-acetylene 
flames cannot be accounted for by the higher velocity of these 
flames. H. M. D. 


Absorption Bands of Atmospheric Ozone in the Spectra 
of Sun and Stars. <A. Fowrer and (Hown.) R. J. Srrvrr 
(Proc. Roy. Soc., 1917, A, 98, 577—586).—The spectrum of Sirius 
exhibits a group of lines near the limit of atmospheric transmission 
which were first described by Huggins (ibid., 1890, 48, 216). The 
examination of a more recent photograph of the spectrum has 
shown that the lines really represent a system of bands. The sup- 
position that these bands are due to atmospheric absorption is 
supported by the fact that the same bands are found in the spectra 
of a number of stars and also in the spectrum of the low sun. 

A comparison of the bands with those found in the spectrum of 
ozone, which has been reexamined in this connexion, shows that 
the atmospheric constituent responsible for the production of these 
bands in the solar and stellar spectra is undoubtedly ozone. 

H. M. D. 


Absorption Spectra of Substances containing Conjugated 
and Unconjugated Systems of Triple Bonds. ALExANDER 
Kitten Macseta and Atrrep Water Stewart (T., 1917, 111, 
829—841).—The fact that the absorptive power of saturated sub- 
stances is less than that of the corresponding ethylenic derivatives, 
and that conjugation of double bonds in diethylene derivatives is 
accompanied by an increase in the absorptive power, has led the 
authors to inquire whether a similar relation obtains in the case 
of acetylenic derivatives. 

Acetylenic compounds belonging to both aliphatic and aromatic 
series were examined, but the absorption spectra show that there 
is no close parallelism between the light-absorbing capacities of 
acetylenic and analogous ethylenic derivatives, and that the above 
generalisation is not applicable to substances containing conju- 
gated and unconjugated systems of triple bonds. 

The observations afford further evidence, however, with regard 
to the influence which is exerted by residual affinity on the absorp- 
tive power, and an attempt is made to formulate this in general 
terms. H. M. D. 
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Effect of Additional Auxochromes on the Colour of 
Dyes. II. Triphenylmethane- and Azo-dyes. PraprsuLia 
CuanpRA GHosH and Epwin Roy Warson (T., 1917, 111, 
815—829).—The absorption bands in solutions of different concen- 
trations were determined by observing the positions of the edges 
of the bands with an ordinary spectroscope, as in the previous 
investigation of the xanthene and anthraquinone groups of dyes 
(T., 1915, 107, 1581; 1916, 109, 544). 

In some cases, the multiplication of auxochromes has but little 
influence on the position of the bands, the only effect observed 
being a strengthening and broadening of the bands. In other 
cases, the bands are shifted to a considerable extent, but remain 
of about the same breadth, whilst in yet other cases additional 
bands make their appearance. Even in the same series, very 
diverse effects have been observed, and the authors conclude that 
more material is required before any explanation of the effects pro- 


duced by multiplication of auxochromes can be attempted. 
H. M. D. 


Production of Coloured Flames of High Luminosity for 
Demonstration and Experimental Purposes. G. A. 
Hemsavecu (Phil, Mag., 1917, [vi], 34, 243—-245).—The apparatus 
described affords a ready means of obtaining highly luminous, 
coloured flames with either the electric or Gouy sprayer, and makes 
use of. the fact that the admixture of oxygen to the gases feeding 
an air—coal-gas flame greatly intensifies the flame lines. The 
arrangement is such that the flame can be fed in succession with 
the sprays from a number of different solutions without any re- 
adjustment of the gas mixture. H. M. D. 


The Nomenclature of Radioelements. K. Fasans 
(Zeitsch. Llektrochem., 1917, 28, 250—257).—The chaotic state of 
radioactive nomenclature is discussed, and all the various names 
used for the same members of the disintegration series by different 
writers set forth. This is particularly confusing in the case of the 
branch series starting from the three (’-members. It is suggested 
that, pending an international revision of the nomenclature, the 
names first used should be employed. The difference in the names 
in use is often slight, as, for example, in the suffixes I and II, or 
1 and 2, applied to mesothorium. The following is the nomen- 
clature, according to the principle recommended, in the cases where 
more than one name is in vogue: uranium [I and II, uranium X, 
and X,, mesothorium 1 and 2. For the C-members and their 
branch products, the parent C-member is designated C, in each 
ease, whilst RaC’ and Ra@,, AcC, and AcD, ThC, and ThD, are 
respectively the a- and the #-ray-giving products in the two 
branches. In symbols, the prefix “radio” is to be designated by 
Rd, not Ra; thus RdTh for radiothorium. 

For future readjustment of the nomenclature, the suggestion is 
made to designate by the index /, meaning lateral, the first branch 
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product, and by m, n, etc., later products of the branch. Thus 
RaC,' would stand for what above has been termed RaC, (and 
RaC, for what has above been termed RaC’), and RaC,” for the 
still unknown product of Ra@,'. This is to apply to all three 
series, although in the actinium series Ac(’',' would denote the 
main product rather than the branch product. The almost. in- 
superable difficulties in the way of a consistent and at the same 
time convenient and suggestive nomenclature are considered with 
great thoroughness. F. 8. 


The X-ray Spectra of Isotopic Elements. Manne 
SIEGBAHN and W. Srenstriém (Compt. rend., 1917, 165, 428—429). 
—A comparison of the X-ray spectra of the isotopes, lead and 
radium-G, shows that the wave-lengths of the lines in the series 
L, and a and B in series 1/, agree to within about 0°0001 x 10-* cm. 
for the two isotopes. W. G. 


Potential of the Lead Electrode. Gitserr N. Lewis and 
Tuomas B. Bricuton (J. Amer. Chem, Soc., 1917, 39, 1906—1912). 
—tThe electrode potential of lead has been measured in saturated 
solutions of lead chloride, bromide, and iodide. From the results 
obtained with the iodide solution, the normal potential is found to 
be 0°4125 against the normal calomel electrode and 0°1295 against 
the normal hydrogen electrode. 

The saturated solution of lead iodide at 25° is 0°00165 mol. per 
litre, which gives 11°9 x 10-° for the ionic solubility product. The 
ionic solubility products of lead bromide and lead chloride, which 
are calculated from the electrode potentials in the saturated solu- 
tions of the two haloids, differ considerably from those which are 
given by the usual method of deriving this quantity. H. M. D. 


Dilatometer for Measuring the Absolute Dilatation of 
Liquids. Jean Escarp (Ann. Chim. anal., 1917, 22, 169).—The 
apparatus consists of a 1-litre copper flask enclosed in a 2-litre glass 
flask ; the space between the walls of the two flasks holds 1 litre. The 
necks of the flasks are elongated, and the outer one is graduated. 
The liquid under examination is filled into the space between the 
two flasks, and the dilatation with rise of temperature is observed 
by the rise in the level of the liquid in the graduated neck. The 
cubical dilatation of the two vessels is determined before the instru- 
ment is used. W. P.S. 


Fenchone in Cryoscopy. Trwisrocre Jona (Gazzetta, 1917, 47, 
ii, 87—-98).—The paper records the results obtained in eryoscopic 
investigations of thirty-two organic substances, using fenchone as 
the solvent. The mean value of K for fenchone, calculated from 
the results obtained with twenty-one of these substances, is 68°10. 

R. V. 8S. 


The Viscosity of Liquids. II. The Viscosity-Composi- 
tion Curve for Ideal Liquid Mixtures. James Kenpawt and 
KennetH Porter Monroe (J. Amer. Chem. Soc., 1917, 89, 
1787—1802. Compare A., 1914, ii, 109)—The question of the 
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connexion between the viscosity and the composition of ideal binary 
mixtures has been examined by experiments with mixtures of 
benzene and benzyl benzoate, benzene and ethyl benzoate, toluene 
and ethyl benzoate, and of toluene and benzyl benzoate. The com- 
ponents of each of these pairs of liquids differ widely both with 
respect to viscosity and molecular weight, and the observations 
afford in consequence a stringent test of the various formule which 
have been put forward to express the relation between the viscosity 
and the composition of ideal mixtures. The data are considered 
more particularly with reference to the nine formule which result 
when the simple mixture rule is applied to the viscosity, fluidity, 
or logarithmic viscosity, and the composition expressed in terms of 
weight, volume, or molecules, and it is found that none of these 
equations is in approximate agreement with the facts. On the 
other hand, the results obtained for the first three pairs of liquids 
agree closely with those calculated from the formula n}=2y,)+ 
(1—2)y%, in which x and 1—@ are the molar fractions of the two 
components, the viscosities of which are », and np respectively. For 
mixtures of toluene and benzyl benzoate, on the other hand, the 
observed viscosities diverge considerably from those given by the 
cube root formula. 


The Viscosity of Liquids. III. Ideal Solutions of Solids 
in Liquids. James Kenpatt and Kennera Porrer Monroe (J. 
Amer. Chem. Soc., 1917, 39, 1802—1806. Compare preceding 
abstract).—The viscosities of mixtures of benzene and naphthalene, 
of benzene and diphenyl, of toluene and naphthalene, and of 
toluene and diphenyl have been measured at 25°, and the applica- 
bility of the cube root formula =a, + (1—«)n,4 tested by calcu- 
lating therefrom the viscosity , of the naphthalene or diphenyl. 
Although the several values of , for each series of mixtures are in 
close agreement, there is a very considerable difference between the 
values obtained from the benzene series of mixtures on the one 
hand and the toluene series on the other. Thus the mean value of 
y2 for naphthalene in admixture with benzene is 0°225, whilst the 
toluene series of mixtures gives 0°0183 as the mean value of 1. 
It may be noted, however, that the ratio of these numbers is the 
same for diphenyl as for naphthalene. H. M. D. 


Constitution and Fundamental Properties of Solids and 
Liquids. II. Liquids. Irvine Lanemutr (J. Amer. Chem. Soc., 1917, 
39, 1848—-1906).—In a previous paper (this vol., ii, 19) the author 
has put forward the view that the forces acting between atoms and 
molecules are chemical, as distinguished from physical, in character. 
The forces are specific in their action, have a range which is limited 
to atomic distances, and act only in more or less definite directions 
determined by the degree of saturation of the neighbouring atoms. 
A distinction is made between forces which correspond with primary 
and secondary valence, but it is claimed that these types, both of 
which are strictly chemical, suffice for the explanation of cohesion, 
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evaporation, crystallisation, adsorption, surface tension, viscosity, 
and other properties of liquids. 

This theory of chemical forces is further developed in the present 
paper and applied to a series of observations which have been made 
on the properties of liquid surfaces. 

The experiments made by Rayleigh, Marcelin, and Devaux on 
the spreading of oils on the surface of water have been extended. 
The spreading is attributed to the presence of an active group in 
the molecule of the oily substance, this active group having a 
marked affinity for water. The chemical forces which thus come 
into play, lead to the orientation of the oil molecules in such a way 
that the carboxyl groups of the molecules are all in contact or 
combined with water molecules, whilst the hydrocarbon chains are 
situated vertically above the carboxyl layer. The tendency of the 
oil to spread is thus attributed to the chemical forces acting between 
the carboxyl groups and the water molecules. It is possible to 
determine the cross-sections and lengths of the oriented molecules 
by observations of the extent to which a given weight of the oil 
spreads on the surface of water. Such measurements have been 
made for a number of substances, and it has also been found 
possible, by means of a special type of balance, to measure the 
forces which are required to compress oil films of different thick- 
nesses. The curves obtained by plotting this force against the 
thickness of the film show characteristic breaks which are considered 
to afford confirmation of the view that the spreading of films on 
surfaces is determined by the configuration of the molecules and 
the relative activities of the different portions of the molecule. 

Since adsorption is presumably a surface effect, the theory 
should be applicable to the explanation of phenomena which are 
grouped under this head. In a recent paper, Gurvich (compare 
A., 1914, ii, 435; 1915, ii, 744) has expressed the view that adsorp- 
tion phenomena are due to physical as distinguished from chemical 
forces, but the author, as the result of a critical examination of the 
arguments put forward, arrives at the conclusion that these forces 
are also chemical and do not differ in any essential feature from 
those which give rise to the formation of typical chemical com- 


pounds. H. M. D. 


The Adsorption of Carbon Dioxide and Ammonia by 
Charcoal. Lron B. Ricuarpson (J. Amer. Chem. Soc., 1917, 39, 
1828-—-1848).—The equilibrium pressures (up to 300 cm. of mer- 
cury) have been measured at temperatures between — 64° and 200° 
for the system charcoal—carbon dioxide, and between — 20° and 200° 
for the system charcoal-ammonia. At a given temperature, the 


adsorption is in fair agreement, over a limited range of pressures, 
with the equation a=a.p'/", in which a@ is the volume of gas 
adsorbed by 1 gram of charcoal under a pressure p, a and n being 
constants. At higher pressures (above 60 cm.), the adsorption 1s 
less than that required by this formula, and appears to reach a 
maximum which at a given temperature is unchanged by further 


increase in the pressure. 


There is no evidence of a chemical action 
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between carbon and carbon dioxide, but at low temperatures effects 
are observed which suggest that part of the gas dissolves to form a 
solid solution. H. M. D. 


The Solvent Properties of Emulsions. Theory of 
Dyeing in a ‘‘Boiled off Liquor'’ Bath. P. Sistzy (Bull. 
Soe. chim., 1917, [iv], 21, 155—157).—If a dilute aqueous solution 
of phenosafranineazonaphthol, slightly acidified with acetic acid, is 
gently shaken with chloroform, no emulsion being formed, the 
colouring matter is divided between the water and chloroform 
according to a definite partition-coefficient. If, however, the 
chloroform is emulsified, the colouring matter accumulates in the 
emulsified portion and the water is almost decolorised. If the tube 
is left, the unstable emulsion gradually breaks down and the colour- 
ing matter returns to the water. This phenomenon can be repeated 
indefinitely. On the basis of this, the author explains the dyeing 
of silk with almost insoluble dyestuffs in a “boiled off liquor” 
bath. A similar explanation may be given for the dyeing of cotton, 
using an oil emulsion as mordant, and the dyeing of leather in a 


fatty bath. W. G. 


A Complete Review of Solutions of Oceanic Salts. I and II. 
Ernst JANEcKE (Zeitsch. anorg. Chem., 1917, 100, 161—175, 
176—236. Compare A., 1906, ii, 833; 1907, ii, 278, 480, 702). 
—I. The author discusses the different methods of representing 
graphically the solubility relations of reciprocal salt pairs, with 
special reference to the system 2KCl+ MgSO, — MgCl, + K,SO,. 

II. The author’s graphic method of representation is applied to 
“ doubled-ternary ” systems, that is, systems comprising six different 
salts, as, for example, (Na,,K,,Mg)(Cl,,S0,). A quantitative 
graphic representation has been devised for this system, in the 
special case of complete saturation with sodium chloride, for the 
range of temperature between 0° and 120°. Numerous diagrams 
are given, for the interpretation of which the original must be 


consulted. E. H. R. 


The Uniform Movement of Flame in Mixtures of 
Acetylene and Air. Witiiam Artrnur Hawarp and SosaLe 
GaraLapury Sastry (T., 1917, 111, 841——-843).—Observations 
made in a glass tube 12 mm. in diameter show that the maximum 
speed is obtained with mixtures containing 8—10% of acetylene. In 
the curve showing the relation between the speed and the percent- 
age of acetylene in the mixture there is a gradual flattening towards 
the upper and lower limits, and the crest of the curve is also 
flattened. Mixtures containing more than about 20% of acetylene 
deposit soot, and the speed of propagation of flame in such mix- 
tures is slow. The fact that the maximum speed is found in mix- 
tures which contain rather more than the mixture (7°75% of 
acetylene) which corresponds with complete combustion, is prob- 
ably due to the greater thermal conductivity of acetylene as com 
pared with air. H. M. )). 
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The Saponification of Fats. J. P. Treus (Proc. K. Akad. 
Wetensch. Amsterdam, 1917, 20, 35—63).—A mathematical dis- 
cussion of the subject, in which it is shown that in the saponifica- 
tion of an emulsion, the reaction takes place chiefly at the boundary 
of the two phases, the process of saponification being governed by 
the value of the surface tensions between the glycerides and the 
saponifying medium. Equations were derived giving the relation 
between separated fatty acid and separated glycerol, and it was 
found that those equations in which the increase of concentration 
of the lower glycerides at the surface of contact between fat and 
water phase was taken into account appeared to explain the 
different course of the saponification in different surroundings. 

W. G. 


Sulphonation of Quinol. II. Jon. Pinnow (Zetisch. 
Elektrochem., 1917, 28, 243—249. Compare A., 1915, i, 883).— 
A continuation of the previous work; the kinetics of the sulphon- 
ation of quinol have been studied at 100°, 80°, 60°, and 50° by a 
slightly modified method, using sulphuric acid from 7°82 to 
13°39M@. It is shown that if quinol is added to sulphuric acid in 
such quantities (1—2%) that the total volume is practically un- 
changed, the logarithm of the velocity of sulphonation increases 
proportionally to the concentration of the acid. For unit increase 
in the molarity of the acid, the increase in the logarithm is 0°643 
at 60°, 0°612 at 80°, and 0°606 at 100°. The logarithm of the 
velocity for 7MH.SO, is 4°500 at 60°, 5°655 at 80°, and 6°637 at 
100°. The equilibrium between quinol, quinolmonosulphonic acid, 
and aqueous sulphuric acid moves toward the sulphonic acid with 
decreasing temperature. The temperature-coefficient of the forma- 
tion and hydrolysis of quinolmonosulphonic acid increases with 
decreasing concentration of sulphuric acid. The hydrolysis depends 
chiefly on the monohydrate of sulphuric acid, as was previously 
shown to be the case in the formation of the monosulphonic acid. 

J. F. 8. 


The Positive Nucleus of the Atom. A. Haas (Physikal. 
Zeitsch., 1917, 18, 400—402).—A theoretical paper in which the 
author discusses the structure of the positive nucleus with special 
reference to the Rutherford theory and the difficulties which are 
involved in the assumption that the entire mass is electromagnetic 
in origin. An attempt is made to meet these difficulties by a 
theory of atomic structure which is shown to lead directly to 
Moseley’s formula for the connexion between the X-ray frequencies 
and the atomic numbers of the elements. H. M. D. 


Problems Bearing on Residual Affinity. SpENcER 
UMFrREVILLE Picxerine (Proc. Roy. Soc., 1917, A, 93, 533—549). 
—A theoretical paper in which the subject of residual affinity is 
discussed in its relation to phenomena of double decomposition and 


thermal data, H. M. D. 
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An Air-tight Gas Collecting Tube without Stopcock. 
Georc WempE (Zeitsch. angew. Chem., 1917, 30, i, 208. Compare 
ibid., 1914, 27, i, 216).—The apparatus consists of a cylindrical 
vessel of 100—200c.c. capacity, into which two glass tubes are fused 
which pass to the bottom of the vessel. The latter is completely 
filled with water; the gas is then admitted through one tube, the 
displaced water passing away through the other tube, the process 
being stopped while the ends of the tube still dip beneath the 
water. To discharge the gas, the vessel is placed in a horizontal 
or inclined position; water is admitted through one tube, the gas 
passing out through the other. 


When Did the Alchemists Jan Isaac of Holland and 
Isaac of Holland Live? Hermann Scuerenz (Zeitsch. angew. 
Chem., 1917, 80, i, [65], 195—-196).—Lippmann (A., 1916, ii, 525), 
in a passage from Ben Jonson’s “The Alchemist,” finds support 
for the suggestion that at the time of publication of the play, 
which he sets at 1610, Jan Isaac, the father, was but recently dead, 
whilst Isaac, the son, was still alive, and, further, that the writings 
of the two only appeared in print subsequently to 1600. The 
author objects that these conclusions are based on an imperfect 
translation, and that Ben Jonson’s works were not printed until 
1616. To judge from the authorities cited by him, Jan Isaac prob- 
ably belonged to the fifteenth century—anterior to Hohenheim- 
Paracelsus, whom he does not mention. Jorissen (Chem. Week- 
blad, 1917, 14, 304) states that Hugo de Groot, “ Parallelon 
Rerum, etc.,” 1602, says Jan Isaac lived 160 years before that date. 
Jorissen, amongst ‘other references, also cites Lenglet du Fresnoy 
(1742) in favour of the view that, contrary to the usual opinion, 
Jan Isaac was the son of Isaac (compare also Holgen, this vol., 


ii, 461). T. S. Pa. 


Isaac of Holland and Jan Isaac of Holland. W. P. 
JORISSEN (Chem. Weekblad, 1917, 14, 897—903).—A further con- 
tribution to the discussion as to the period of these alchemists 
(compare preceding abstract). A. J. W. 


Inorganic Chemistry. 


Hydrogen Peroxide. V. Macri (Boll. chim. farm. 1917, 
56, 417—418).—Hydrogen peroxide prevents the precipitation of 
phosphomolybdate when solutions of ammonium molybdate and 
phosphoric acid are mixed. Hydrogen sulphide does not affect the 
reaction between hydrogen peroxide and chromic acid if the 
chromic acid is added to the solution of hydrogen peroxide and 
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hydrogen sulphide. When hydrogen peroxide is treated with 
ammonia in presence of calcium chloride, a precipitate, CaQO,, is 
formed. When hydrogen peroxide is evaporated in a platinum 
dish in the presence of hydrogen chloride, a certain amount of 
chloroplatinic acid is formed. 

The estimation of free acid in hydrogen peroxide may be effected 
by titration with permanganate, the end-point being shown by the 
appearance of a brownish-yellow coloration. R. V. 8. 


Preparation of Chlorine Gas. Tue Sotvay Process Co. 
(U.S. Pat., 1236570, 1917; from J. Soc. Chem. Ind., 1917, 36, 
1048).—An alkali chloride is heated with ferric sulphate in the 
presence of oxygen. The ferric sulphate is formed by treating 
ferric oxide mixed with sodium chloride with sulphur trioxide at 
a temperature below that at which chlorine compounds are evolved. 
t 


H. W. 


Liberation of Hydrogen Sulphide from Gob Fires in 
Coal Mines. TxHomas James Draxetey (T., 1917, 111, 
853—863).—According to Lewes, sulphur would be liberated in the 
form of sulphur dioxide if the spontaneous heating of coal was in 
any way connected with the presence of iron pyrites. Experiments 
are described which show that hydrogen sulphide is formed by 
passing sulphur dioxide over heated coal, by heating mixtures of 
coal and sulphur or mixtures of coal and iron pyrites, and by pass- 
ing dry or moist hydrogen or.moist carbon dioxide over heated 
iron pyrites. Comparison of the figures obtained in the action of 
dry and moist hydrogen on iron pyrites shows that the presence of 
water vapour favours the production of hydrogen sulphide. 

In view of these observations it is improbable that the sulphur 
dioxide formed at the seat of a gob fire would find its way into the 
mine atmosphere. If not completely reduced to hydrogen sul- 
phide by contact with heated coal in the vicinity of the fire, it would 
encounter hydrogen sulphide evolved by the heated material in the 
locality, and would thereby be reduced with the production of 


sulphur. H. M.D. 


Action of Hydrogen on Sulphuric Acid. Francis Jonzs 
(Mem. Manchester Phil. Soc., 1917, 61, No. 3, 1—3).—In the bulb 
of a non-tubulated retort, the open end of the neck of which dips 
under water, is placed some strong sulphuric acid, the remainder 
of the retort being filled with pure hydrogen. When the whole is 
left at the ordinary temperature for a few days the water gradu- 
ally rises in the neck of the retort, owing to reduction of the sul- 
phurie acid by the hydrogen with formation of sulphur dioxide 
(compare Milbauer, A., 1907, ii, 252). mn eS 


Removal of Nitric Acid from Solutions of Organic 
Compounds. P. A. Levene and G. M. Meyer (J. Biol. Chem., 
1917, 31, 599—604).—To remove nitric acid from organic mixtures 
the acidity of the solution is first estimated by titration of a small 
sample and the solution is then neutralised by means of barium 
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hydroxide. About 2 grams of freshly prepared aluminium amal- 
gam are added for each gram of nitric acid and reduction of the 
acid allowed to proceed at the ordinary temperature for eight hours 
(or overnight), the solution being aerated during the entire time of 
reduction. The nitric acid is completely transformed into ammonia 
and oxides of nitrogen. 

To remove the added reagents and the products of reduction, the 
mixture is filtered from the aluminium and mercury, and the filtrate 
treated with slight excess of barium hydroxide. By concentration 
under diminished pressure, the ammonia is removed, and the 
barium is then quantitatively precipitated with sulphuric acid. 

The aluminium amalgam is prepared by immersing sheets of 
aluminium foil in a 3% solution of mercuric chloride. In a few 
minutes the surface of the foil is covered with mercury. The foil 
is immediately washed in running water and transferred at once 
to the nitrate solution. H. W. B. 


The Melting Points of the Chlorides of Lithium, 
Rubidium, and Cesium, and the Freezing Points of 
Binary and Ternary Mixtures of these Salts, including 
also Potassium and Sodium Chloride. TnHxropore W. 
Ricuarps and W. Bue.tt Metprum (J. Amer. Chem. Soc., 1917, 
39, 1816-—1828).—From cooling curves the melting points ob- 
tained are lithivm chloride, 613°, rubidium chloride, 714°, cesium 
chloride, 645°. The lithium and cesium chlorides were unusually 
pure, but the rubidium salt probably contained small quantities of 
impurities. 

The freezing-point diagram for mixtures of potassium and lithium 
chloride is of the simplest type, the curves meeting at 358°. Eutec- 
tic temperatures were found for rubidium and lithium chlorides at 
318° and for cesium and lithium chlorides at 323°, but in both 
cases the diagram affords evidence of the existence of a 1:1 com- 
pound. 

The freezing points of ternary mixtures of lithium and sodium 
chlorides with each of the three other alkali chlorides were also 
determined. H. M. D. 


The Nature of Subsidiary Valencies. XV. Polyhaloids. 
Fritz Eprnraim (Ber., 1917, 50, 1069—1088. Compare this vol., 
ii, 319).—The thermal dissociation of the various alkali polyhaloids 
has been studied, and the temperatures determined at which the 
vapour pressures of the liberated halogens are equivalent to 
760 mm. of mercury. The special apparatus employed is fully 
described, the novel feature being the device for keeping the 
halogen away from the mercury in the manometer. 

Comparing pairs of cesium and rubidium compounds, it is found 
that the ratio of the absolute temperatures of dissociation, 
T.: Tg is approximately constant, being about 1:12:1 for the 
whole group, and that the ratio 7': /atomic volume is the same for 
the two members of each series. Knowing the dissociation tem- 
perature for a given cesium compound, it is therefore possible to 


23** 


ii. 532 ABSTRACTS OF CHEMICAL PAPERS. 


calculate the stability of the analogous rubidium compound. The 
tri-iodides are the most stable, and as long as one iodine atom is 
present, the other tri-haloids are not much less stable. 

The iodine atom would thus appear to be the central atom, and 
it might be expected, therefore, that the compound CsICl,, for 
example, would decompose into cesium iodide and chlorine. As a 
matter of fact, it gives cesium chloride and iodine chloride. This 
is not likely to be due to any secondary effect of moisture, for the 
purest specimens of chloride are obtained when the substance is 
dried over phosphoric oxide. 

Calculating from the formula 7:./v=h, on the basis of the 
rubidium and cesium compounds, the following values for potass- 
ium salts may be obtained : 

KI,. KBr, KI,Br. KIBr,, KICl. KCIBr,. KCIl,. 
Dissoc. temp.... 146-5° 66° 108-5° 142° 109° 47° 57° 
In many cases, therefore, the dissociation temperature is below 
the boiling point of the ejected halogen. These compounds are 
unknown, and it is obvious that they are not likely to be obtained 
except at low temperatures. 

Furthermore, the curves connecting absolute temperature and 
dissociation pressure for any two compounds of substances with 
residual affinities run parallel. For example, the ratio, 

Tespr; ? T'anci,6NHy 
at 200, 300, 400 . . . 700 mm. is almost constantly 1:1°265. The 
Ramsay-Young rule may therefore be employed to calculate pres- 
sures in a system of this kind when only one tension point has been 
determined. 

The salts employed in this study were prepared by Wells and 
Wheeler’s method, with modifications in some cases. The data 
recorded are the vapour pressures at different temperatures of the 
following salts: CsI,, CsBrI,, CsBr.I, CsCl,I, CsBr,, CsClBr., 
CsCl,Br, RbI;, RbBr.I, RbBrz, RbCIBr,, RbCl,Br, RbCl,I, Ks, 
KBr,I, NH,Br,I, NH,Br,, NH,Cl,Br, and in addition cupric and 
chromic chlorides. 4. GO. 


A Considerable Error regarding the Solubility of 
Calcium Carbonate in Boiling Water. A.rrepo Cavazzi 
(Gazzetta, 1917, 47, ii, 49—63).—When boiled with water, calcium 
carbonate slowly dissociates with evolution of carbon dioxide. This 
dissociation stops at a certain point, and is prevented if a solution 
of calcium hydroxide (saturated at the ordinary temperature) is 
added to the boiling suspension of carbonate in the proportion of 
about 15 c.c. per litre. After prolonged boiling of calcium 
carbonate in water, the substance which passes into solution is 
calcium hydroxide, and the amount of it depends chiefly on the 
volume of the liquid, the duration of the boiling, and the concen- 
tration of the solution. Small quantities of sodium carbonate 
(0°05 gram per litre) prevent dissociation. When calcium 
carbonate is produced by chemical action in aqueous solution at a 
‘ow temperature, it forms supersaturated solutions even in the 
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presence of calcium hydroxide; the stability of these solutions 
depends chiefly on the concentration and the temperature 
R. V. 8S. 


Zinc Perhydrates. (Hydroperoxides.} FF. W. Ssdésrrém 
(Zeitsch. anorg. Chem., 1917, 100, 237—248. Compare de For- 
crand, A., 1902, ii, 322, 606; 1904, ii, 172; Kurilov, A., 1904, ii, 36; 
Ebler and Krause, 1911, ii, 801; Riesenfeld and Nottebohm, A., 
1915, ii, 454).—When a solution of zinc sulphate is added to excess 
of a solution of sodium hydroxide containing hydrogen peroxide, 
the zinc is totally precipitated as hydroperoxide. The amount of 
hydrogen peroxide used cannot, however, be estimated volumetri- 
cally on account of its rapid decomposition in alkaline solution. 
For a more thorough examination of zinc hydroperoxide the follow- 
ing method of preparation was used. 

Freshly ignited pure zinc oxide was left for several hours with 
the calculated quantity of 30% hydrogen peroxide solution at — 10°. 
A product was obtained which above 2° formed a pasty mass, and 
when dried on a porous plate at 35—40° over soda-lime was ob- 
tained as a white powder. This was analysed by estimating active 


oxygen, zine oxide, and water. It contained 8°04% active oxygen, 
-OH 


and corresponded almost exactly with the composition zn,0<on 
Towards water, alcohol, or ether at the ordinary temperature it is 
quite stable, and is only slowly decomposed by 2N-sodium hydr- 
oxide. It does not appear, however, to be a simple chemical indi- 
vidual, since by trituration with water it can be separated into 
fractions containing varying quantities of active oxygen. Another 
preparation, fractionated in this manner before drying, gave three 
similar fractions, each containing about 12% of active oxygen and 
corresponding with no particular formula. Similar products were 
obtained by boiling zinc carbonate with excess of 30% hydrogen 
peroxide solution. 

It is concluded that zine perhydrate generally consists of a mix- 
ture of substances, derived from the two compounds Zn(OH), and 


oe the hydroperoxides being of the types OH-Zn-0-OH 


and Zn(OH)-O-Zn-O-OH. Hydrogen peroxide, since it decomposes 
zine carbonate, acts as a monobasic acid. E. H. R. 


Allotropy of Cadmium. Freprick H. German (J. Amer. 
Chem. Soc., 1917, 39, 1806—1816).—The results of measurements 
of the 2.M.F. of cells arranged according to the scheme Cd|CdSO, 
solution | 8% Cd amalgam would seem to indicate that there are two, 
and only two, allotropic modifications of cadmium between 0° and 
100°. The initial value of the #.4/.F. of such cells at 20° dimin- 
ishes with time, but finally attains a constant value. When this 
condition has been attained, the #.M.F. decreases linearly with rise 
of temperature up to 40°. 

When cells of the above type are maintained at 90°, the 7.M/.F. 
also becomes constant, but in this case the ¥.M/.F. decreases linearly 
with fall of temperature down to 40°. 
23**—°2 
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By means of formule which express the experimental observa- 
tions, the temperature at which the /.J/./. reaches its minimum 
value is found to be 37°5°, which may be regarded as a close approxi- 
mation to the transition temperature Cd, — Cd,,. H. M. D. 


Decomposition of Lead Hydrogen Arsenate by Water. 
C. C. McDonnett and J. J. T. Granam (J. Amer. Chem. Soc., 1917, 
39, 1912—1918).—Experiments are described which show that lead 
hydrogen arsenate is decomposed by water with the formation of a 
basic salt, the reaction, which is reversible, being represented by the 
equation 5PbHAsO,+H,O — Pb,(PbOH)(AsO,),+ 2H,AsO,. The 
concentration of arsenic acid in the equilibrium condition is very 
low, but if the water is continuously renewed, the lead hydrogen 
arsenate is completely decomposed and the residue consists of the 
basic lead arsenate, Pb,(PbOH)(AsO,),,H,O (hydroxy-mimetite). 

H. M. D. 


The Nature of Subsidiary Valencies. XVI. The 
Intensity of the Attachment of Water in Compounds 
with Water of Crystallisation. Frirz Kruraim and Pau 
Waener (Ber., 1917, 50, 1088—1110).—The vapour pressures of a 
large number of alums and sulphates of the type 

M,’SO,,M"S0,,6H,0, 
have been determined at different temperatures, these salts being 
chosen for comparative purposes because so many of them are 
known, the members of one class have the same constitution, and 
their melting points are high. The apparatus is described. 

In the case of the second class of salts, the pressures rise very 
slowly up to a certain point, when they increase suddenly and after- 
wards grow normally. This lagging effect, or “ period of induc- 
tion’ according to Rae (T., 1916, 109, 1229), has been reported 
before by Ephraim, in the case of ammines (this vol., ii, 319), and 
is now discussed in the light of two or three theories. 

The stability of the alums is greater as the volume of the anionic 
metal is greater, and the same holds good for the other class 
(schénites), except that magnesium seems to be out of place. This 
is due, however, to the fact that the atom of this metal occupies less 
space in the double sulphate molecule than the volume as calculated 
from its density. The influence of the cationic metal in both 
series is practically nothing, but the stability of the hydrates is 
normally greater as the atomic volume is greater, and similarly, the 
change from sulphates to selenates is of very little influence on tlhe 
vapour pressures. In a molecule of 48 atoms it is, of course, 
scarcely likely that the exchange of a single atom for a similar one 
will have much effect on the general stability. 

The molecular volume of a stable compound is always smaller 
than the sum of the voiumes of its decomposition products, but 
some elements may be relatively more compressed than others. This 
is seen in the case of the schénites, the necessary density data 
having been determined by one worker, Tutton. The double mag- 
nesium sulphates have smaller molecular volumes than the copper 
or manganese salts, although the atomic volume of the metal 1s 
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much greater than those of the other two. The stability of the salts 
is therefore more strictly parallel to their molecular volumes than 
to the atomic volumes of the free metals. What really matters in 
connexion with the stability of a compound is, therefore, not the 
actual contraction suffered by any particular atom during the 
formation of the compound, but the percentage contraction on the 
atomic volume, a method of calculation which has apnarently only 
been introduced by Stephenson (Chem. News, 1911, 102, 178, 187) 
The data recorded refer to the following compounds: aluminium 
and chromium alums of K, NH,, Rb. Cs. Na, Tl; vanadiwm alums 
of NH,, Rb. Cs; ferrite alums of NH,, Rb, Cs; titanium alums of 
Rb, Cs; cesium manganic and cobaltic alums; selenate alums of 
K-—AI, Cs—Al, and Cs—Cr; double sulphates of K, NH,, Rb. and Cs 
with Cu”, Ni”, Mg, and Mn”. “£0 


Martensite, Troostite, Sorbite. P. Drsran (Compt. rend., 
1917, 165, 429—431. Compare this vol., ii, 477).—The author 
defines these three constituents of steel. For martensite he accepts 
Le Chatelier’s definition (this vol., ii, 477). Troostite is the con- 
stituent, easily attacked by micrographic reagents, and obtained 
when a steel, previously heated to a temperature at least equal to 
that of the critical point Ac,, is tempered with an energy insuffi- 
cient to produce pure martensite. Sorbite is chemically and physi- 
cally almost identical with troostite, and is obtained by thermal 
treatment, below the critical point Ac,, of a steel previously tem- 
pered. Tt differs from troostite in its micrographie appearance. 


The Heterogeneity of Steels. H. Le Cuarerier and FE. L. 
Dupuy (Compt. rend., 1917, 165, 349-352. Compare A., 1915, 
ii, 779).—The authors have modified the composition of Stead’s 
reagent for characterising the heterogeneitv of phosphorus steels, 
and have thus increased its sensitiveness and made it applicable to 
non-phosphorus steels. The reagent, as now prepared, contains 
alcohol (95%), 100 ¢.c.; water, 10 c.c.; crystalline copper chloride, 
1 gram; picric acid, 0°5 gram; hydrochloric acid, 1°5—2°5 c.c. The 
proportions of copper chloride and picrie acid mav be varied from 
one-half to double the amounts given without modifying the results, 
but the proportions of alcohol and water must be rigorously 
adhered to. The exact acid content, which must be adjusted by 
trial, controls the success of the reagent. W. G. 


Structure of Magnet Steel and its Change with Heat 
Treatment. Koraré Honpa and Tanesrrdé Murakami (Sci. 
Reports, Téhoku Imp. Univ., 1917, fil, 6, 53—70).—Four speci- 
mens of magnet steel have been investigated by thermal, magnetic, 
and microscopic methods. It has been found that thermal analysis 
is not so conveniert a method for detecting minute changes in struc- 
ture as is magnetic analysis. A change which is recorded by the 
thermal method is also easily detected by the magnetic method, and 
it is possible exactly to locate the transformation, but there are 
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changes associated with the development or absorption of only very 
small amounts of heat which cannot be detected by thermal 
methods, whilst magnetic methods give good restlts. _ 

The specimens of magnet steel gave the following analyses: 


Specimen. C. P. S. Mn. Si. W. 
Boéhler ...... 0-47 0-016 0-016 0-20 0-24 , 538 
Swedish ...... 0-59 0-015 trace 0-20 0-23 4-82 
Yonago ...... 0-61 — -— -—— 0-27 4-98 
Nagoya ...... 0-36 _ — —- 0-20 6-00 


The results arrived at may be summarised as follows. It is very 
probable that the two carbides, Fe,C and WC, exist in magnet steels 
(compare Arnold and Read, Proc. Inst. Mech. Eng., March 20th, 
1914). These two carbides, according to the heat treatment, can 
exist either as a double carbide or as the separate carbides. If the 
specimen is heated once to 800—900° and then slowly cooled, the 
double carbide is formed; above the Ac, point the double carbide 
decomposes into its components, each of which dissolves in the 
austenite and remains as carbide up to about 900°. On heating 
still further, the tungsten carbide begins to dissociate, the degree of 
dissociation becoming almost complete at about 1100°. The carbon 
and tungsten formed by dissociation remain dissolved in the austen- 
ite, the carbon giving iron cementite in solid solution. 

When the specimen is cooled at a normal rate from a temperature 
higher than 1100°, the A,, Ay, and A, transformations are brought 
down to a much lower temperature than the 4, point by the retard- 
ing effect of the tungsten dissolved in austenite. At about 550° the 
retarded A, transformation commences and the ferrite holding ° 
tungsten in solution separates; this separation continues over a 
range of about 50°, until the concentration of the solution reaches 
such a value that the eutectic A, transformation becomes possible, 
this taking place somewhat abruptly at about 500°, iron cementite 
being set free. 

If the maximum temperature exceeds 1100° it is very difficult to 
make the two carbides combine during slow cooling; if, however, 
the specimen is once cooled to the ordinary temperature and then 
reheated to 800—900°, recombination of the two carbides takes 
place on cooling. 

If a specimen previously heated to 1100° is kept at 700° for a 
sufficiently long time, the dissolved tungsten gradually takes carbon 
from the iron cementite to give tungsten cementite, and the A, 
transformation takes place at this temperature, showing that the 
effect of the tungsten is to retard the transformation. T. 8. P. 


Recovery of Ammonium Molybdate from the Filtrates 
obtained in the Estimation of Phosphorus in Steel and Pig 
Iron. Ricnarp Frieprica (Chem. Zeit., 1917, 41, 674).—After the 
filtrates have been concentrated and the phosphoric acid separated 
as ammonium magnesium phosphate, the strongly ammoniacal 
liquid is treated with hydrochloric acid, added drop by drop with 
constant stirring, until a crystalline precipitate is no longer formed. 
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The precipitate of ammonium molybdate is collected after a few 
hours, washed with a small quantity of water, and dried between 
sheets of filter-paper. W. P.S. 


The Chlorides and Chloro-salts of Iridium. Marce. 
DELEPINE (Ann. Chim., 1917, [ix], 7, 277—339).—A résumé of 
work already published (compare A., 1908, ii, 702, 765; 1910, 
ii, 34; 1911, ii, 806; 1914, ii, 209, 461). W. G. 


Mineralogical Chemistry. 


The Relations in Composition of the Different Forms of 
Natural Bitumens. Cuarues F. Mapery (J. Amer. Chem. Soc., 
1917, 39, 2015—2027).—On distillation in a vacuum, Deerfield 
coal gave, in addition to gaseous products, tar, and an ammoniacal 
aqueous liquor, an oil which on distillation yielded fractions agreeing 
with the composition C,H», CypH59, CygHos, Cy7H99, CygH 39, CopHyg, 
and a crystalline solid, Cy,Hg., m. p. 60°; the composition of the 
fractions of general formula C,H,,-, resembles that of a large 
proportion of the constituents of the adjacent Mahone petroleum, 
and the suggestion is made that the coal represents an intermediate 
stage of decomposition between vegetable matter and _ the 
petroleum. 

The asphaltic substance gilsonite, of Utah, on distillation gave 
members of the series C,H, and C,Ho,-:, resembling the same 
classes of hydrocarbon in petroleum ; there were also obtained other 
unsaturated hydrocarbons, and nitrogenous organic compounds 
similar to those found in petroleum; these results are regarded as 
proof of the common origin of gilsonite and petroleum. Grahamite 
gave similar results to gilsonite, but the proportion of nitrogen 
compounds was lower, and hardly accords with the view that 
grahamite has been formed by the further modification of gilsonite. 

ma FP. F. 


Glauconite or Greensand. Epwarp Harr (J. Amer. Chem. 
Soe., 1917, 39, 1919)—Grains of marl from Mallica Hill and 
Sewell, New Jersey, were found to consist of a core of nearly pure 
silica and a covering layer of glauconite containing little or no 
silica. The glauconite contains Fe,O,, 41%; FeO, 3%; Al,O., 18% ; 
CaO, 2%; MgO, 5%; KO, 17%; Na.O, 0°5%; and H,O, 13°5%. 

H. M. D. 


Pisanite from Lading, Carinthia. H. Lerrmerer (Centr. 
Min., 1917, 321—331).—The crystalline material occurs as a blue 
crust (anal. I) overlain by a green crust (anal, IT) on limonite from 
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a deposit of pyrites and copper-pyrites at Lading, near St. Michael, 

in the Lavant valley. Apart from a small excess of water, owing 

to alteration, both analyses agree with the formula 
(Cu,Fe)SO,,7H,0. 

In I the ratio of copper sulphate to iron sulphate is 45:55, and 

in II it is 31:69. 


Insol. 
CuO. FeO. NiO. SO. H,0. Total. deducted. Sp. gr. 
I. 11-67 13-43 -- 28-18 46-72 100-00 1-49 1-950 


It. 821 17-23 0-27 27-33 46-96 100-00 11-31 1-941 


Published analyses of pisanite (including salvadorite) show a 
range in the mixed crystals of CuO 7°56—18°81 and FeO 
15°85—-8°51. There thus seems to be a gap at both ends of this 
isomorphous series; that at the iron end may be accidental, owing 
to lack of analyses, whilst that at the copper end is smaller than 
determined experimentally by Retgers (A., 1895, ii, 160). From 
the above density determinations and Retgers’s value 1°899 for 
FeSO,,7H,.O (melanterite), the value 2°02 is calculated for 
CuSO,,7H,O, as opposed to 2°1 given by Schaller (A., 1903, ii, 490) 
for the natural boothite. L. J. S. 


Occurrence of Euxenite in South Sherbrooke Township, 
Ontario. Wier G. Miter and Cyrit W. Kyient (Amer. J. Sez., 
1917, [iv], 44, 243—-244).—-Small masses and crystals are found 
in the granite pegmatite of a felspar quarry near the village of 
Maberley. Associated minerals are pink felspar, quartz, tourma 
line, mica, and pyrites. Analysis gave: 


Ta,O,;. Cb,O;. TiO,. ThO, Ce,03,La,0,. Y,O,,. ete. Fe,O,. FeO. 


1389 12-73 27-70 1-34 0-62 25-64 2-63 0-51 
MnO. PbO. U,O,. CaO. MgO. SiO, H,O, ete. Total. Sp. gr. 
trace 0-20 10-50 0-09 0-12 0-74 3-00 99-71 4-99 

L. J. S. 


Analytical Chemistry. 


Treatment of Corks used in Soxhlet and other Extraction 
Apparatus. T.J. Warp (Analyst, 1917, 42, 326—327).—Gelatin 
is soaked in cold water for five hours, the unabsorbed water is 
then decanted, the gelatin is heated until melted, and mixed with 
} volume of glycerol and 2 volumes of water. The corks, previously 
bored, are immersed in this solution and heated in the same for 
two hours on a water-bath; they are then removed, wiped, and 
dried in a warm place. Corks thus treated are impervious to the 
vapours of ether, light petroleum, benzene, and carbon disulphide, 
and do not yield any extractives to these solvents. W. P. S. 
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Estimation of Halogens in Organic Compounds. J. F. 
Lemp and H. G. Broperson (J. Amer. Chem. Soc., 1917, 39, 
2069—2074).—A variety of organic chloro-, bromo-, and iodo- 
compounds have been analysed with respect to halogen by the Parr 
sulphur-bomb method (A., 1908, ii, 628; see also Pringsheim, A., 
1904, ii, 146, 775), in which oxidation is effected with sodium 
peroxide. Correct results are obtainable in this way, care, how- 
ever, being necessary to ensure a thorough and uniform fusion, 
the addition of an excess of silver nitrate to the alkaline solution 
obtained after the oxidation process, and the reduction of any 
halogen oxy-acids that may have been formed, hydrazine hydrate 
being the most suitable reagent for the last purpose. D. F. T. 


Estimation of Chlorine in Blood Serum and other Body 
Fluids. M. Lavupar (J. Pharm. Chim., 1917, [vii], 16, 168—171). 
—Five c.c. of the serum are mixed with 10 c.c. of WV /10-silver 
nitrate solution, 6 c.c. of saturated potassium permanganate solu- 
tion, and 10 ¢.c. of concentrated nitric acid, and the mixture is 
heated until a clear liquid is obtained; this requires only a few 
minutes. The mixture is then diluted and the excess of silver 
nitrate is titrated with V/10-thiocyanate solution, using iron alum 
as the indicator. W. P. S. 


Modification of the McLean-Van Slyke Method for the 
Estimation of Chlorides in Blood. G. L. Fosrer (J. Biol. 
Chem., 1917, 31, 483—485. Compare McLean and Van Slyke, 
A., 1915, ii, 573)..-The modification consists in the precipitation 
of the proteins of the blood by treatment with metaphosphoric 
acid instead of by heat and blood charcoal. H. W. B. 


Identification of Chlorates in the Presence of Hypo- 
chlorites. Frirz Wiscno (Pharm. Post., 1917, 50, 381; from 
Chem. Zentr., 1917, ii, 133).—The following behaviour of the two 
substances towards brucine and hydrochloric acid can be used for 
the identification of sodium chlorate in the presence of sodium 
hypochlorite in Dakin’s solution. When a solution of sodium 
hypochlorite (5 ¢.c.) of approximately the same concentration as 
Dakin’s solution (about 0°5%) is treated with brucine hydrochloride 
or sulphate (0°05 gram) and dilute hydrochloric acid (5 drops), a 
yellow coloration is developed which becomes cherry-red when the 
solution is boiled; the latter coloration remains unchanged when 
the solution is boiled with a further 10 c.c. of dilute acid. On 
the other hand, a similar solution of potassium chlorate is not 
coloured by brucine (0°05 gram) and dilute hydrochloric acid 
(5 drops) in the cold; when boiled, the solution becomes yellow, 
and, subsequently, cherry-red, but the colour is discharged when 
boiling is continued after a further addition of dilute hydrochloric 
acid (10 e¢.c.). This decolorisation on subsequent boiling with 
much dilute hydrochloric acid is characteristic of the presence of 
chlorate; it also occurs when 5 c.c. of a solution containing 0°04 
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gram of sodium hypochlorite and 0°02 gram of potassium chlorate 
in water (10 c.c.) 1s tested as described above. H. W. 


Estimation of Bromides. E. Rupp (Arch. Pharm., 1917, 255, 
303—-304).—The bromate method of estimating the bromide in 
alkali bromides or their mixtures (‘‘bromum compositum”’) is 
modified as follows to avoid the use of hydrogen peroxide (com- 
pare this vol., ii, 327). Twenty c.c. of officinal dilute sulphuric 
acid, 50 c.c. of V/100-potassium bromate, 0°2 gram of iodine, and 
0°15 gram of the bromide are diluted to 200 c.c., and the mixture 
is boiled after the addition of a little tale or powdered pumice 
until the volume has been diminished to 75 c.c. in not less than 
forty minutes. The mixture is cooled to the ordinary tempera- 
ture, 0°5—1 gram of potassium iodide is added, and the iodine 
liberated by the excess of the bromate is titrated with W /10-thio- 
sulphate after three to five minutes. 

When the bromide is being estimated in the presence of more 
than about 25% of chloride, the undiluted mixture of the sulphuric 
acid, potassium bromate, and iodine is concentrated to about half 
its volume by boiling for fifteen minutes, the solution of the haloid 
is added, the mixture diluted to 200 c.c., and the procedure men- 
tioned above followed. The result is 0°2—0°3 c.c. too high if the 
preliminary boiling is omitted. C. 8. 


Estimation of Selenium in Bones, Teeth, and Urine. 
TH. Gassmann (Zeitsch. physiol. Chem., 1917, 100, 182—189. 
Compare A., 1916, i, 772).—The bones are extracted with ether, 
powdered, and dried at 110° to 120°, and then a weighed quantity 
dissolved in hydrochloric acid. After diluting with an equal 
volume of water, a brown precipitate containing the selenium 
gradually settles out. It is collected, treated with hot aqua regia, 
filtered, and the selenium in the filtrate precipitated as sulphide. 
The sulphide is then dissolved in fuming nitric acid, and silver 
nitrate added. The silver-selenium compound is ignited in a 
crucible, the residue extracted with nitric acid, and the selenium 
finally thrown out as a reddish-brown precipitate by dilution with 
water. It is collected and dried at 100°. 

Healthy teeth contain about 0°056% of selenium, and even ir 
the diseased condition about the same figures for the selenium 
content are obtained. The urine contains 0°0011% of selenium in 
the male and 0°0009% in the female person. Most vegetables con- 
tain traces of selenium, especially spinach. H. W. B. 


Micro-Kjeldahl Methods. Emit AsperaaLtpen and ANDOR 
Fopvor (Zeitsch. physiol. Chem., 1917, 100, 190-—201).—A detailed 
description of the Kjeldahl method applied to the estimation of 
nitrogen in small amounts of materials, such as 0°5 c.c. of urine 
or 10 mg. of an amino-acid. H. W. B. 


Estimation of Phosphorus in Cast Iron. ALrrepo Cavazzi 
(Ann. Chim. applicata, 1917, 8, 1—6).—The author modifies the 
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usual process by dissolving the iron in nitric acid and then con- 
verting the ferric nitrate, not into oxide and subsequently chloride, 
but into ferric sulphate, from the solution of which ammonium 
phosphomolybdate is precipitated in the usual way. In the process 
described, the ferric sulphate is not heated above 210°, and this is 
quite safe, as it does not decompose at 350°. R. V. 8. 


A Simplified Micro-combustion Method for the Estima- 
tion of Carbon and Hydrogen. Louis Etssere Wisk (J. Amer. 
Chem. Soc., 1917, 39, 2055—2068).—A description of a modifica- 
tion of the Preg] method of micro-analysis of organic substances. 
The quantity of substance taken is 11—22 mg., and is weighed on 
an accurate analytical balance of the ordinary type instead of on 
a micro-balance. For the modifications suggested in the carbon 
dioxide absorption tube, in the drying train, and in the method of 
operating, the original should be consulted. D. F. T. 


Microchemical Analysis of Explosive Substances. 4G. 
Kart Atmstr6m (J. pr. Chem., 1917, [ii], 95, 257—260).—Pregl’s 
method of micro-analysis can be extended to explosive substances 
if the weighed quantity of the substance under examination is 
mixed with sand; under such conditions, the combustion can 
proceed quietly and yield accurate results. Details of the pro- 
cedure are given, together with the results of analyses of diazo- 
benzenesulphonic acid, silver acetylide, and potassium picrate. In 
the case of salts of the alkali metals, in order to prevent the forma- 
tion of a residue of alkali carbonate, it is necessary to mix with 
lead chromate instead of with sand. DD. ¥. F. 


Estimation of Organic Carbon in Water. Aritio A. Bapo 
(Anal. Soc. Quim. Argentina, 1917, 5, 102—106).—An account of a 
modification of the Carrasco-Plancher method for estimating organic 
carbon in sewage and natural waters. It is recommended as both 
accurate and rapid. A. J. W. 


Source of Error in the Analysis of Generator Gas. 
AtrreD Kropr (Zeitsch. angew. Chem., 1917, 30, i, 177—179).— 
The absorption of carbon monoxide by cuprous chloride solution 
presents certain difficulties and is usually incomplete; the whole of 
this gas may, however, be absorbed if three absorption vessels are 
used, the first two containing cuprous chloride solution acidified 
with hydrochloric acid, and the third ammoniacal cuprous chloride 
solution. The quantity of nitric oxides formed during the combus- 
tion of the residual gases in the explosion pipette may be calcu- 
lated from the observed contraction, quantity of oxygen Be etc. 


Automatic Estimation of Carbon Dioxide (Carbonates) 
in Soils. Classification of Soils. G. Hurttn (Ann. Chim. anal., 
1917, 22, 158—160).—In the apparatus described the soil is treated 
with hydrochloric acid in a flask connected with a chamber pro- 
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vided with a mercury manometer; a float is actuated by the differ- 
ence in pressure due to the liberation of the carbon dioxide from 
the soil, and the movements of the float are marked in the usual 
way on a mechanical recorder. The graph obtained shows whether 
the carbon dioxide is evolved slowly or quickly from the carbonates 
in the soils, and thus affords an indication of the kind of carbonate 
present. w.P.& 


Estimation of Potassium and Sodium in Vegetable Ashes. 
H. Petret (Ann. Chim. anal., 1917, 22, 146—152, 179—185).— 
The ash is obtained by incinerating the vegetable substance at a 
relatively low temperature, extracting the carbonised mass with 
water, igniting the insoluble portion separately, adding this ash to 
the aqueous solution, and evaporating the latter to dryness; the dry 
residue is then ignited. In some cases it is necessary to make two 
extractions with water in order that the carbonised mass may be 
burnt readily to a white ash. Five grams of the ash are extracted 
repeatedly with boiling water, the extracts are filtered, and diluted 
to 500 c.c.; 200 c.c. of this solution are treated with an excess of 
barium hydroxide solution, the excess of barium hydroxide is con- 
verted into carbonate by means of carbon dioxide or ammonium 
carbonate, and, after filtration, the solution is evaporated with the 
addition of hydrochloric acid, and the residue of alkali chlorides is 
ignited and weighed. The potassium in the mixed chlorides is 
estimated by means of platinum chloride, and the amount of sodium 
is found by difference. If desired, the potassium platinichloride 
may be reduced by heating with sodium formate and the reduced 
platinum collected and weighed. The filtrate and washings from 
the potassium precipitate may be evaporated to expel ether and 
alcohol, and the platinum separated by reduction with ammonium 
formate; the filtrate from the platinum precipitate is evaporated, 
the residue ignited to expel ammonium salts, then evaporated with 
the addition of hydrochloric acid, and the residue of sodium chloride 
weighed. w. FP. @. 


Estimation of Silver in Organic Compounds. H. J. 
Lucas and A. R. Kemp (J. Amer. Chem. Soc., 1917, 39, 
2074—2078).—For the estimation of silver in an organic silver salt, 
especially of such acids as contain sulphur, it is recommended that 
a slight excess of V /4-sodium cyanide solution be added to 0°3 gram 
of the substance, and then, after the addition of 10 c.c. of V-sodium 
hydroxide and dilution to 300 c.c., the silver be precipitated as 
sulphide by the addition of 25 c.c. of V’/4-sodium sulphide ; physico- 
chemical reasons are given for the proportions of the reagents. The 
advantages claimed include accuracy, speed, and the possibility of 
recovering the organic acid. 


The Blacher Method for the Estimation of Hardness 
in Water. A. S. Benrman (Philippine J. Sci., 1916, 11, [A], 
291—-293).—The presence of large quantities of free carbon dioxide 
renders the estimation of temporary hardness (titration with sodium 
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r- carbonate solution) untrustworthy ; aspiration for five minutes will 
m reduce the quantity of free carbon dioxide to below 28 parts per 
al million of water, an amount which has no effect on the titration. 
or Sodium chloride, even when present in large amount, does not 
es interfere. In the titration of the total hardness (with potassium 
be palmitate, using phenolphthalein as indicator) the end-point is 
denoted by the appearance of a light red coloration; the very faint 
red coloration which first appears should be ignored. This applies 
a particularly to waters containing magnesium salts in addition to 
_ calcium salts. W. P. G. 
a 
h The Estimation of Copper as Sulphide and by Electrolysis. 
O Frizpricn L. Haun (Zeitsch. anorg. Chem., 1917, 99, 201—248).— 
y tis not possible to obtain pure cuprous sulphide by heating cupric 
D sulphide in hydrogen, as the temperature at which the second atom 
2 of sulphur is completely driven off in a reasonable time is very close 
i to that at which reduction to metallic copper takes place. Heating 
in carbon dioxide in a Rose crucible gives variable results. Many 


experiments with different kinds of tubes are described, the precipi- 
tates being heated in various atmospheres and at known tempera- 
| . tures. If air enters the tube or crucible, oxygen is always absorbed 
7 in time, even at moderate temperatures, sulphate being formed with 
: increase of weight. At high temperatures oxygen causes a loss of 
weight, owing to the formation of cuprous oxide or metallic 
. copper. 
A wo methods have been found to give satisfactory results. One 
consists in heating the sulphide in a mixture of hydrogen sulphide 
and hydrogen, the proportions of which may vary within wide 
limits. A glazed Rose crucible is used, heating strongly over a 
Méker burner or blowpipe. During the first part of the heating the 
gas used is chiefly hydrogen sulphide, and towards the end chiefly 
hydrogen, separate bubbling tubes being used for the two gases. 
Two minutes suffice for 0°2 gram of sulphide, ten minutes for larger 
quantities. The weight becomes quite constant, and the precipitate, 
being highly crystalline, is not hygroscopic. ys 
Ignition at first in hydrogen sulphide and then in carbon dioxide 
saturated with methyl alcohol also gives good results. , 
Copper may be estimated electrolytically in nitric acid solution. 
When pure platinum electrodes are used, platinum is dissolved at 
é the anode, but platinum—iridium anodes are not attacked. Station- 
ary gauze cathodes or rotating apparatus may be used, and the trace 


of copper remaining in solution is estimated eT ae 


Detection of Mercury for Forensic Purposes. Caro 
Lurer Sprca (Boll. chim. farm., 1917, 56, 437—440 ; Gazzetta, 
1917, 47, ii, 139—144).—In cases of suspected mercurial poisoning, 
it is of importance to be able to decide whether the mercury found 
post-mortem was in the form of a soluble or insoluble compound 
when ingested. From his experiments on viscera preserved in 
aqueous alcohol, the author finds that mercuric chloride passes in 
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time into a compound, from which it can be extracted only by the 
use of hydrochloric acid. When calomel is kept in like manner in 
contact with visceral material for a long time, it is very doubtful 
whether any of it is converted into a compound soluble in aqueous 
alcohol, but a considerable quantity of it is found in a form soluble 
in hydrochloric acid, and much of it remains apparently unchanged. 


R. V. 8. 


Separation and Detection of Gallium. Puitir E. Brownine 
and Lyman E. Porter (Amer. J. Sci., 1917, 44, 221—224). 
Gallium is readily separated, together with glucinum and 
aluminium, from the other elements by the usual methods; 
glucinum rarely occurs in products containing gallium, so the latter 
has only to be separated from aluminium. In a strong hydro- 
chloric acid solution, as little as 0°0002 gram of gallium yields a 
precipitate with potassium ferrocyanide, but aluminium gives no 
precipitate. The gallium ferrocyanide may be collected, fused with 
ammonium nitrate, the iron precipitated with an excess of sodium 
hydroxide, and the gallium then recovered as hydroxide by heat- 
ing the filtrate with the addition of ammonium chloride. Traces 
of zinc may remain in the solution containing the gallium and 
aluminium and interfere with the ferrocyanide reaction; these 
traces may be removed by treating the strongly alkaline solution 
with hydrogen sulphide. Nitrates, or nitric acid, must be removed 
by evaporation with hydrochloric acid before the ferrocyanide test 


is applied. W. P. 8. 


Analysis of Alloys of Nickel and Zirconium. G. L. Kreiiey 
and F. B. Myers (J. Ind. Eng. Chem., 1917, 9, 854).—The follow- 
ing method may be used for the analysis of alloys having the 
approximate composition: carbon, 0°1 to 0°5%; nickel, 70°0 to 
90°0%; iron, 2°0 to 6°0%; silicon, 2°0 to 8°0%; aluminium, 0°5 to 
10°0% ; zirconium, 2°0 to 18°0%; tungsten, 0°5 to 10%; and man- 
ganese, 0°1 to 0°3%. The alloy is dissolved in aqua regia and the 
solution is evaporated with the addition of sulphuric acid; after 
dilution, the silica and tungstic oxide are separated by filtration, 
ignited, and weighed. The silica is then expelled by evaporation 
with hydrofluoric acid, and the residue of tungstic oxide is weighed. 
To remove remaining traces of iron, aluminium, and zirconium, this 
residue is fused with sodium carbonate, the mass treated with 
water, filtered, the insoluble portion weighed, and the weight 
deducted from that of the tungstic oxide; the insoluble portion is 
now fused with potassium hydrogen sulphate, dissolved in water, 
precipitated with ammonia, and the precipitate then redis- 
solved in hydrochloric acid. The combined solutions from the 
silica and tungstic oxide are diluted to a definite volume; a portion 
of this solution is heated, treated with ammonia, the precipitate 
collected, dissolved in dilute sulphuric acid, and the iron is reduced 
and then titrated with permanganate solution. To another portion 
of the solution ammonia is added in excess and the nickel is de- 
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posited electrolytically. The solution is then boiled to expel most 
of the ammonia, the precipitated hydroxides are collected, dissolved 
in hydrochloric acid, and the aluminium is separated by treating 
the solution with an excess of potassium hydroxide. The ferric and 
zirconium hydroxides are dissolved, reprecipitated with ammonia, 
collected, ignited, and weighed; the quantity of iron is found by 
titration and that of the zirconium by difference. If manganese 
is present, a further portion of the solution is boiled with the addi- 
tion of ammonia and ammonium persulphate, the precipitate formed 
is collected, dissolved in nitric acid with the addition of a small 
quantity of hydrogen peroxide, the manganese is oxidised with 
sodium bismuthate, and estimated by one of the usual methods. 
W. P. S. 


New Volumetric Method for the Estimation of 
Molybdenum and Vanadium in Steels. Travers (Compt. 
rend., 1917, 165, 362—-364).—For the estimation of molybdenum 
the steel is attacked with concentrated hydrochloric acid or by 5% 
sulphuric acid, potassium permanganate, in just sufficient amount, 
being used to oxidise the iron, which is then precipitated by pouring 
the liquid into an excess of boiling aqueous potassium hydroxide. 
An aliquot portion of the filtrate from this is acidified with hydro- 
chlorie acid, so that the liquid contains 1 ¢.c. of free hydrochloric 
acid in each 100 c.c. This solution, when cool, is reduced with an 
excess of titanous chloride, which is titrated back with ferric 
chloride solution, using potassium thiocyanate as indicator. For 
concentrations of molybdenum less than 0°05 gram per litre, and 
under the above conditions, the reduction proceeds according to the 
equation 2Mo0,=Mo,0,+0. Vanadium may be estimated in a 
similar manner, the reduction being V,0O;=V,0,+0. If both 
molybdenum and vanadium are present in the steel, the two are 
estimated together ; the vanadium is then estimated colorimetrically 
by means of hydrogen peroxide, and the molybdenum obtained by 
difference. If tungsten is present, it must be eliminated by precipi- 
tation prior to the above estimations. G. 


Estimation of Tungstic Acid in Wolframite. Luis 
GUGLIALMELLI and Utaus Horpu (Anal. Soc. Quim. Argentina, 
1917, 5, 81—90).—The authors point out that there is a liability 
to error in the ordinary methods of estimating tungsten in 


wolframite, owing to the formation of complex silicotungstic acids. 
A. J. W. 


A New Separation of Tin and Tungsten in Stanniferous 
Wolframs. Travers (Compt. rend., 1917, 165, 408—410).— 
The finely powdered mineral is fused with anhydrous sodium sul- 
phide, and the mass, when cold, is broken up with boiling water, 
diluted to 800 c.c., and feebly acidified. The stannous sulphide is 
filtered off, along with a little silica and sulphides of iron and 
manganese, and is purified by solution in ammonium sulphide, con- 


Sa 
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taining sulphur. It is reprecipitated by acid and ignited to stannic 
oxide. 

For the estimation of the tungsten, a further portion is fused as 
above, and the mass dissolved in aqua regia, the solution being 
evaporated to dryness and the residue taken up with hydrochloric 
acid. The insoluble residue consists of most of the tungsten in the 
form of its oxide and some silica. To the filtrate ammonium hydr- 
oxide is added in just sufficient amount to precipitate the iron. ‘this 
precipitate is filtered, washed free from sodium salts, and dissolved 
on the filter in hot 50% hydrochloric acid. The solution is evapor- 
ated to dryness and taken up with hydrochloric acid, the tungsten 
being left as its oxide. Any silica present in the two tungsten pre- 
cipitates is separated by the ordinary processes. W. G. 


Detection of Germanium and its Separation from 
Arsenic. Puitie E. Browning and Sxwett #. Scorr (Amer. 
J. Sci., 1917, [iv], 44, 313—315).—The substance, for example, zinc 
oxide, supposed to contain germanium, is distilled with concen- 
trated hydrochloric acid to which a small quantity of potassium per- 
manganate has been added (compare Buchanan, A., 1916, ii, 486), 
and the distillate is collected in water contained in a well-cooled 
receiver. The distillate is then treated with hydrogen sulphide; a 
white precipitate forms if as little as 0°0001 gram of germanium 
is present. The potassium permanganate is added to provide the 
chlorine necessary to prevent reduction of arsenic sulphide and dis- 
tillation of arsenic; a trace of chlorine may pass into the distillate 
and produce a cloudiness with hydrogen sulphide, but a precipitate 
does not form unless germanium is present. 

If, as proposed by Winkler (A., 1887, 1081), the mineral is fused 
with sodium carbonate and sulphur, the mass dissolved in water, 
the solution treated with ammonium acetate, acidified with acetic 
acid, and then treated with hydrogen sulphide, any arsenic present 
is precipitated completely, whilst germanium remains in solution. 


W. P. S. 


Estimation of Tantalum in Alloy Steels. G. L. Kettey, 
F. B. Myers, and C. B. Inuinewortn (J. Ind. Eng. Chem., 1917, 
9, 852—854).—The alloy is dissolved in dilute hydrochloric acid, 
the solution evaporated to dryness, the residue boiled with hydro- 
chloric acid, and collected on a filter. The filtrate is evaporated to 
a small volume with the addition of nitric acid, 50 c.c. of concen- 
trated hydrochloric acid are added, the mixture is evaporated to 
a syrup, and the ferric chloride extracted with ether. The aqueous 
solution is now heated to expel dissolved ether, evaporated with 
sulphuric acid, diluted, boiled with the addition of silver nitrate 
and ammonium persulphate, and then rendered ammoniacal. The 
precipitate formed contains all of the soluble tantalum and alumin- 
ium with traces of chromium, vanadium, and manganese; it is col- 
lected, added to the insoluble residue of the first filtration, ignited, 
and fused with potassium hydrogen sulphate. The mass is treated 
with hot dilute hydrochloric acid, the insoluble residue of silica 
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and tantalum oxide is collected, ignited, and the silica is removed 
by treatment with hydrofluoric acid. If thealloy contains tungsten, 
it is treated in the first place with a mixture of dilute hydrochloric 
and nitric acids, the insoluble tungstic oxide is separated, treated 
with ammonia, and the residue thus obtained is combined with the 
precipitate obtained at a later stage of the process as described 
above; the residue of silica and tantalum oxide should, however, 
be treated with dilute ammonia to remove remaining traces of 
tungstic oxide. W. P. S. 


Modification of the Nicloux Method for Estimating 
Ethyl Alcohol. FE. M. P. Wipmark (Skand. Arch. Physiol., 
1916, 35, 125—130). Some Measurements of the Alcohol 
Content of the Urine in Intoxicated Persons. E. M. P. 
Wipmark (Hygiea, 1917, 79, 158—168; from Physiol. Abstr., 1917, 
2, 342—343).—Five c.c. of urine are boiled for one and a-half 
minutes with a little kaolin over a free flame, and the distillate is 
received into a mixture of 5 c.c. of concentrated sulphuric acid and 
2 c.c. of 2°3% potassium dichromate, the latter amount being almost 
reduced by 10 mg. of alcohol. By titration with standard alcohol 
(0°5% by weight) the tint of the control is matched; the latter is 
freshly prepared by distilling 10 mg. of alcohol into a similar 
dichromate mixture. For amounts of alcohol lower than 5 c.c. the 
amount of dichromate must be halved. Four series of ten deter- 
minations with 1°2—-7°5 mg. gave results 4°4—0°1% too low. The 
highest value in urine among twenty-seven cases was 5°7%, much 
higher than the figures obtained for the blood with Nicloux’s 
method by Schweisheimer. Compare also Pringsheim (A., 1908, 
ii, 767), who has given a useful method for estimating alcohol in 


blood. G. B. 


Estimation of Glycerol, Crude Glycerol, and Glycerol 
Lyes. K. Loren (Zeitsch. angew. Chem., 1917, 30, i, 197—200). 

A brief description of tle methods which have been described ; 
these include physical methods (distillation, refraction, specific 
gravity, vapour pressure, etc.), oxidation methods (with perman- 
ganate or dichromate), esterification methods (benzoate, acetin, 
iodide), and various other methods, such as those in which the 
glycerol is weighed as glyceryl nitrate or sodium glycerate. 


W. PB. G. 


Identification of the Naphthols. A New and Delicate 
Test for a-Naphthol. Luis Guertatmentt (Anal. Soc. Quim. 
Argentina, 1917, 5, 97—101).—a-Naphthol gives an intense blue 
coloration with sodium arsenotungstate, but the B-isomeride gives 
no coloration with this reagent. A. J. W. 


Convenient Filtration Apparatus for the Estimation of 
Sugar by Titration of the Cuprous Oxide Precipitated 
from Fehling's Solution. F. Borricke (Zeitsch. angew. Chem., 
1917, 80, i, 24)—An Allihn filter tube for the estimation of sugar 
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is fused into a bulb blown on the end of a short piece of glass tubing 
which fits, with a ground-glass joint, either into a filter flask or a 
conical flask. A narrow piece of glass tubing, fitted with a tap, is 
also fused into the side of the bulb. 

The apparatus may be used in either of the following ways. (1) It 
is fitted into the filter flask, whilst the conical flask is used for the 
precipitation of the cuprous oxide from Fehling’s solution and the 
sugar. The liquid is then decanted from the cuprous oxide through 
the filter tube, as also the washings from the cuprous oxide. The 
rate of filtration in the apparatus can be controlled by manipula- 
tion of the tap in the side-tube of the bulb. When decantation and 
washing are complete, the filter flask is replaced by the conical 
flask, which contains the main portion of the cuprous oxide. By 
applying suction to the side-tube, hot ferrous sulphate solution may 
then be run through the Allihn tube to dissolve the cuprous oxide, 
and the estimation carried out in the usual way. 

(2) The apparatus is fitted into the conical flask, into which 
filtration takes place directly. The amount of unreduced Fehling’s 
solution in the filtrate is then estimated. Es We ws 


Estimation of Dextrose in Blood. Bavzm and Boyer 
(J. Pharm. Chim., 1917, [vii], 16, 171—179).—The blood is clari- 
fied by heating with 25% sodium sulphate solution containing a 
small quantity of acetic acid and then filtering the mixture. An 
alternative method consists in shaking the blood with alcohol, filter- 
ing the mixture, evaporating the filtrate to expel alcohol, and then 
treating the liquid with sodium sulphate solution and acetic acid. 
The dextrose is estimated by Fehling’s solution ; instead of weighing 
the cuprous oxide, the excess of copper in the filtrate is titrated with 
potassium cyanide solution after the addition of ammonia, or the 
blue solution may be treated with ammonia, a definite volume of 
standardised potassium cyanide solution, and a small quantity of 
potassium iodide, and then titrated with V’/10-silver nitrate solu- 
tion We ae 


Estimation of the Dextrose in the Blood in Reference 
to the Condition in which it is Present. Hvucn McGuican 
and E. L. Ross (J. Biol. Chem., 1917, 31, 533—547).—Higher 
figures for the dextrose in the blood are obtained by the Benedict 
method than by that of Bertrand when the Fehling’s solution em- 
ployed contains 12°5% of potassium hydroxide. When the strength 
of the alkali is reduced to 5%, both methods give the same result. 
It is thought that the difference obtained in the first case is due to 
the presence of an unknown organic interfering substance which 
prevents the precipitation of the cuprous oxide. H. W. B. 


Estimation of Sugar in Urine. D. Sinersxy (Ann. Chim. 
anal., 1917, 22, 170).—In the volumetric estimation of reducing 
sugars with Fehling’s solution, the addition of magnesium sulphate 
(5 grams per 500 c.c. of the copper sulphate solution) causes the 
cuprous oxide to settle rapidly during the titration, WwW. P.S. 
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Volumetric Estimation of Sugar in Urine with Fehling’s 
Solution. Rvoss (Zeitsch. anal. Chem., 1917, 56, 369—384).—The 
use of the following reagents is recommended: Copper sulphate 
solution containing 6°9278 grams of copper sulphate and 25 grams 
of sodium chloride per 100 c.c. Alkaline tartrate solution con- 
taining 34°6 grams of potassium sodium tartrate, 10°3 grams of 
sodium hydroxide, 3 grams of potassium thiocyanate, and 5 grams 
of sodium chloride per 100 c.c. The end-point of the titration is 
ascertained by adding 5 c.c. of dilute acetic acid containing 10% 
of sodium chloride to the hot mixture, followed by 3 drops of 5% 
potassium ferrocyanide solution; a brown coloration indicates the 
presence of cupric salts, and the titration must, in this case, be 
repeated, using a larger volume of the sugar solution. Attention 
is directed to the fact that urine free from sugar reduces Fehling’s 
solution to an extent which may in some cases be equivalent to the 
presence of 0°2% of reducing sugar. W. P. &. 


The Possibilities and Limitations of the Duclaux 
Method for the Estimation of Volatile Acids. L. J. 
Gittespre and E. H. Watters (J. Amer. Chem. Soc., 1917, 39, 
2027—2055).—A review and examination of the method of Duclaux 
(this Journ., 1875, 188) for the investigation of a mixture of vola- 
tile fatty acids in aqueous solution by the behaviour on distillation. 
Algebraic and graphic methods for the computation of the results 
for mixtures of two or three acids are described, and the algebraic 
calculation for four or more acids is indicated. Application of the 
method to known mixtures shows that with two or three acids 
present, a quantitative analysis may be made without very great 
error; if the method is to be applied to mixtures of more than 
three acids, the mixture must first be resolved by fractionation into 
portions containing only three acids. mF. FZ 


Estimation of Salicylic Acid in Foods. H. D. Stsensercen 
(Chem. Weekhblad, 1917, 14, 914—921).—An investigation of 
various methods of estimating salicylic acid in foods. A.J. W. 


A very Delicate Reaction of the Nitriles. S. Dezani (Atti 
R. Accad. Sci. Torino, 1917, 52, 826—833).—When a solution of a 
nitrile (aliphatic or aromatic) is treated with an equal volume of 
hydrogen peroxide (12 vols. %) and 2—3 drops of a 5% solution of 
ferric chloride, hydrogen cyanide is produced on boiling. This can 
be detected by test papers made by treating filter-paper with picric 
acid (1%), drying, and then immersing the paper in a 10% solution 
of sodium carbonate. If much nitrile is present, the paper turns 
blue, but with smaller quantities a red or brownish-red coloration 
is observed. Very small quantities of nitrile can be detected in this 
way, the limit being about 2x 10-5 gram of HCN. The reaction is 
applied to the detection of nitriles in urine. R. V. S. 


Cryoscopy and Refractometry of Milk. J. Pritzker (Zeitsch. 
Nahr. Genussm., 1917, 34, 69—112).—It is now established that the 
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freezing point of milk varies but very little from —0°55°, and that 
it is not affected by the breed, age, feeding, or time of milking of the 
cows. It is influenced, however, by the acidity of the milk and by 
the presence of preservatives; each degree of acidity (Soxhlet- 
Henkel scale) decreases the freezing point by about 0°008°, and the 
addition of 0°1% of formaldehyde decreases it by 0°03°. Potassium 
dichromate raises the freezing point. The use of calcium chloride 
in the preparation of milk serum has an influence on the freezing 
point and refractometer number of the serum according to the 
quantity of calcium chloride added ; the freezing point of the serum 
is lower than the sum of the freezing points of the milk and the 
added quantity of calcium chloride solution. The freezing point of 
milk varies correspondingly with the refractometer number. 


W. P. S. 


Application of the Cryoscopic Method for Estimating 
Added Water in Milk. J. T. Keisrer (J. Ind. Eng. Chem., 1917, 
9, 862—865).—The freezing point of milk (—0°54° to —0°57°) 
affords the most trustworthy basis on which to draw conclusions as 
to the presence or absence of added water in milk. In the greater 
number of cases the presence of as little as 5% of added water can 
be detected by the method. It is essential that the process be 
applied only to fresh milk, since the freezing point is lowered by 
about 0°003° for each 0°01% increase of acidity. The presence of 
formaldehyde lowers the freezing point. The method may be used 
in milk-control work, as it need be applied only to samples of 
doubtful character. W. P. S. 


Braun’s Reagent. I. J. Rinxes (Chem. Weekblad, 1917, 14, 
895—896. Compare Braun, A., 1908, i, 700).—An account of 
the application of Braun’s reagent to the detection of aldehydes, and 


to the distinguishing of ketoaldehydes and dialdehydes. 
A. J. W. 


Estimation of the Acetone Substances in Urine, together 
with an Altered Procedure for a Separate Estimation of 
Acetone and Acetoacetic Acid in Urine. N. 0. Enere.pr 
(Zeitsch. physiol. Chem., 1917, 100, 93—-110).—The author, find- 
ing that the method for the separate estimation of acetone and 
acetoacetic acid in urine described by Lenk (this vol., ii, 399) is not 
satisfactory, proposes the following modification, which furnishes 
nearly accurate results. One hundred c.c. of 5% potassium perman- 
ganate are diluted with 100 c.c. of water and acidified with 1 c.c. 
of acetic acid. To this, 10 c.c. of urine are added, and the mixture 
distilled for twenty minutes into 100 c.c. of water. The distillate is 
diluted to about 300 c.c., 20 ¢.c. of 25% sodium hydroxide and 
10 c.c. of 3% hydrogen peroxide are added, and the mixture again 
distilled for thirty-five to fifty minutes. The acetone in the second 
distillate is estimated by the Messinger method, and constitutes 
the acetone preformed in the urine. The total acetone plus aceto- 
acetic acid is estimated in the usual way by the Messinger method, 
and the difference between the two results represents the aceto- 
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acetic acid, calculated as acetone, in the original urine. The result 

obtained is stated to be about 5% less than that actually present. 
From 80% to 90% of the total acetone in a fresh urine is usually 

present in the form of acetoacetic acid. H. W. B. 


Estimation of Ferricyanides by Titration with Per- 
manganate. C. pe Coquer (Bull. Soc. Pharm. Bordeaux, 1917 ; 
from Ann. Chim. anal., 1917, 22, 160—161).—The solution; contain- 
ing about 0°25 gram of ferricyanide, is gently heated with the addi- 
tion of 0°5 gram of aluminium and 25 drops of sodium hydroxide 
solution; the reduction of the ferricyanide requires about twenty 
minutes. The mixture is then diluted, filtered, the filtrate acidi- 
fied with sulphuric acid, and titrated with V /10-potassium perman- 
ganate solution; each c.c. of the latter solution is equivalent to 
0°033 gram of potassium ferricyanide. When the quantity of ferri- 
cyanide present is less than 0°5 gram, 0°2 c.c. is deducted from the 
volume of permanganate solution used. The method may be em- 
ployed for the estimation of ferricyanide in certain photographic 
powders, which also contain uranium nitrate, ammonium iron 
citrate, and copper chloride. The powder is dissolved in water, 
the solution rendered alkaline with sodium hydroxide, diluted to 
50 c.c., filtered, and 25 c.c. of the filtrate are taken for the estima- 


tion as described. W. P. S. 


Effect of Temperature on the Reaction of Lysine with 
Nitrous Acid. Baryerr Sure and E. B. Harr (J. Biol. Chem., 
1917, 31, 527—532).—-By raising the temperature, the reaction 
between lysine and nitrous acid is accelerated, and, above 30°, all 
the nitrogen is expelled in ten minutes. It is sufficient, therefore, 
if the temperature is raised to 30° or over, to shake the hexone 
bases in the Van Slyke method of protein analysis for fifteen minutes 
instead of for thirty minutes, as usually recommended. At tem- 
peratures of 1° and under, the ¢-amino-group of lysine does not 
react with nitrous acid. - Ww. 


Identification of the Poisons Extractable from Acid 
Aqueous Solution by Means of Ether according to the 
Stas-Otto Process (Veronal, Acetanilide, Salicylic Acid, 
Phenacetin). ©. Tunmann (Apoth. Zeit., 1917, 32, 289—292, 
298—299; from Chem. Zentr., 1917, ii, 137—139)—The micro- 
chemical identification of the above-mentioned substances is effected 
as follows. Veronal.—Zinc chloroiodide solution is added to the 
sublimate from the veronal residue beneath a cover slip; numerous, 
generally small (up to 40 » long and 20 p» wide), flat, tabular, and 
prismatic crystals are immediately formed, which vary in colour 
from pale grey to blackish-red. They are optically biaxial, have 
extraction parallel to the long axis, are rhombic, and show strong 
pleochroism (colourless to blackish-red). The crystals are stable. 
Acetanilide and salicylic acid do not react with zine chloroiodide. 
The veronal sublimate is dissolved by hydriodic acid, and crystals 
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are slowly deposited at the edges of the solution ; these are relatively 
large (up to 150 » long and 50 » wide), flat, red, or sometimes grey, 
optically biaxial, have direct extinction, and shine red between 
crossed Nicols. With bromine—potassium bromide solution, a red 
colour is developed, due to 4 mixture of flesh-coloured and red 
needles and leaflets, which polarise strongly and show direct extinc- 
tion and very marked pleochroism. They attain a length of 
50—80 p, whilst, also, very small groups of yellow crystals are 
formed. The red crystals disappear in course of time, whilst the 
yellow are more stable. If the veronal sublimate is dissolved in 
ammoniacal copper solution and the latter allowed to evaporate, a 
mixture of pink to violet lamellz and coarse plates is obtained, 
which shines in polarised light. The plates belong to the mono- 
clinic system, are cptically biaxial, and have oblique extinction. 

Acetanilide—Well-formed crystals are obtained by sublimation 
and recrystallisation from water. With hydriodic acid, reddish- 
brown drops are formed immediately, from which crystals of iodo- 
acetanilide separate after a few minutes. These are strongly 
dichroic (reddish-brown and pale yellow), and show extinction 
parallel to the long axis. They are stable. Bromoacetanilide is pre- 
pared by the addition of bromine—potassium bromide solution to the 
sublimate dissolved in hot water; a yellow solution results, from 
which, on addition of water, colourless crystals separate. These 
consist of fine needles, which are transformed partly into prismatic 
aggregates and partly into small, monoclinic crystals. The isonitrile 
test, the identification of aniline after hydrolysis, and certain colour 
reactions can also be performed. 

Salicylic Acid.—Sublimation can be effected without decomposi- 
tion of the acid into carbon dioxide and phenol. Better crystals 
are obtained after solution of the sublimate in water. They consist 
of prismatic rodlets and coarse, generally rectangular prisms, which 
belong to the monoclinic system, polarise in all colours, and have 
oblique extinction. The sublimate was tested with iron chloride, 
nitric acid, and Millon’s reagent, and also converted into the methyl 
ester (recognised by odour). If the sublimate is treated with 
ammonia, the solution allowed to evaporate, and silver nitrate 
added to the moist residue, a mixture of crystals is formed contain- 
ing well-developed, oblique prisms of silver salicylate. The latter 
are up to 100, long and 15 wide; they polarise strongly, and 
have oblique extinction (monoclinic). 

Phenacetin.-—The sublimate should be recrystallised from water, 
from which the phenacetin separates in two forms. The first of these 
consists mainly of flat prisms with oblique ends, at which twin- 
formation is frequently evident; they are 15—20, wide and 
100—150 » long. The subsidiary form comprises very long, flat, 
rectangular prisms, which invariably exhibit strong, oblique grooves. 
The oblique and rectangular prisms have oblique and direct extinc- 
tion respectively. All the crystals polarise strongly. Platelets, as 
with acetanilide, ‘are not formed. Characteristic nitrophenacetin 
erystals are prepared by mixing the sublimate with water and nitric 
acid and warming without cover-glass until a yellow rim is formed. 
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Groups of yellow needles soon separate, which polarise strongly 
between crossed Nicols; slender needles, prisms, or long, flat, 
rectangular crystals with direct extinction are also produced. When 
similarly treated, salicylic acid, acetanilide, or antipyrine yield only 
a colourless rim and white crystals. The phenacetin sublimate does 
not give the carbylamine reaction. The tests with hydriodic acid 
and bromine—potassium bromide solution are also described. 


H. W. 


Improved Test for Indican in Urine. F. C. Askensrepr 
(J. Lab. and Clin. Med., 1917, 2, 578—580; from Physiol. Abstr., 
1917, 2, 345).—The urine is diluted to D 1:005, warmed, and shaken 
with chloroform; Obermayer’s reagent is then added, and the 
indigo shaken into the chloroform. If the latter remains colourless 
or only shows a trace of blue, the urine is normal ; otherwise there 
is excess of indican. G. B. 


A Source of Error in the Investigation of Urinary Indoxyl. 
Lucrano P. J. Pater (Anal. Soc. Quim. Argentina, 1917, 
5, 93—94).—In the examination of urine for indoxyl, contradic- 
tory results are sometimes obtained by different methods. The 
author attributes this phenomenon to the presence of the “ scatolic 
colours ” of Porcher and Hervieux. A. J. W. 


Reaction of Antipyrine with p-Dimethylaminobenz- 
aldehyde. Craupe Gautier (Soc. Biol., 1917; from J. Pharm. 
Chim., 1917, [vii], 16, 189)——An orange coloration is obtained 
when a mixture of 10 c.c. of an aqueous antipyrine solution (con- 
taining 0°1 gram of the substance) and 1 c.c. of an alcoholic 5% 
p-dimethylaminobenzaldehyde solution is acidified with 1 c.c. of con- 
centrated hydrochloric acid. WwW. es & 


The Sensitiveness of the General Method of Extraction 
of Alkaloids in Water. L. Launoy (Compt. rend., 1917, 165, 
360—362).—The method employed, namely, to make the water 
alkaline with sodium carbonate and subsequently to extract it three 
times with chloroform, is capable of detecting 1 part of alkaloid 
in two million parts of water. Two hundred c.c. of water should be 
extracted, the residue from the chloroform extract after evaporating 
off the chloroform being dissolved in 1 c.c. of 10% sulphuric acid. 
The acid solution is divided into two parts, one being tested with 
Tanret’s reagent and the other with Bouchardat’s reagent. W. G. 


Titration and Estimation of Morphine with Iodic Acid. 
JiTeNDRA Natu Raxsuit (J. Soc. Chem. Ind., 1917, 36, 989—990). 
—The process depends on the fact that when a solution of mor- 
phine is treated with an excess of iodic acid in the presence of dilute 
sulphuric acid, the oxidation of the alkaloid is quantitative, two 
molecules of morphine absorbing three atoms of oxygen. In the 
estimation, morphine, either in the form of the free base, hydro- 
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chloride or sulphate (0°05—0'15 gram), is thoroughly shaken with 
water (50 c.c.), V/10-sulphuric acid (5 c.c.), and freshly prepared 
cooled starch solution (1%, 10 cc.); N/5-iodic acid solution 
(5—-15 c.c.) is introduced, the mixture again shaken, set aside in a 
dark place for about fifteen minutes, and titrated back with W/10- 
thiosulphate solution. The end-point should be taken when the blue 
colour has remained discharged for at least thirty seconds. 

The methc1 cannot be applied to the estimation of morphine in 
opium, the results obtained being too high and discordant, owing 
to the fact that codeine and narcotine also absorb a certain amount 
of oxygen under the same conditions. In addition, other substances 
are present in opium which likewise absorb oxygen. H. W. 


Colorimetric Methods for the Estimation of very small 
Quantities of Morphine. A. Heripuscuka and Martin Faut 
(Arch. Pharm., 1917, 255, 172—191).—I. Georges and Gascard’s 
lodice Acid Method (A., 1906, ii, 507).—The authors employ a modi- 
fication of this method. Instead of using a Duboscq colorimeter, 
they prepare a scale of colours by diluting a faintly acid solution of 
morphine in about ./10-hydrochloric acid to a concentration of 
1 in 1000 and then preparing from this a series of solutions of con- 
centrations down to 1 in 10,000. Equal volumes (10 c.c.) of these 
solutions are treated with 5 c.c. of 5% iodic acid solution, and the 
yellow colorations are examined after about half a minute. The 
differences in colour are more pronounced in the more dilute solu- 
tions. Whilst morphine can be thus detected at a concentration of 
1 in 12,500, quantitative observations can only be made at concen- 
trations between 1 in 1500 and 1 in 5500. 

The method is rendered more sensitive if 1 c.c. of 10% aqueous 
ammonia is added about five minutes after the addition of the 
iodic acid. Morphine can thus be detected at a concentration of 
1 in 18,500 and estimated at concentrations between 1 in 5000 and 
1 in 16,500. 

II. Estimation with Marquis’s Reagent—One c.c. of the mor- 
phine solutions prepared as above is evaporated in a small basin, 
the residue is treated with 1 c.c. of Marquis’s reagent (2—3 drops 
of 40% formaldehyde solution, 3 c.c. of conc. sulphuric acid), and the 
violet solution is washed into the comparison tube with 4 c.c. of 
sulphuric acid. The colours are examined by transmitted light, 
since in reflected light an actual colour change from blue to bluish- 
brown renders the comparison untrustworthy. Morphine can thus 
be estimated at concentrations between 1 in 1400 and 1 in 14,000, 
and, the dilution with the sulphuric acid being omitted, can be 
detected at a concentration of 1 in 25,000. 

Two samples of ripe poppy capsules examined by these methods 
were found to contain 0°017 and 0°068% of morphine respectively ; 
in both cases the seeds did not contain morphine. . 


Detection and Presence of Carotinoids in Plants. OC. van 
Wissetincu (Flora, 1917, 177, 371—432; from Physiol. Abstr., 
1917, 2, 365)—The best method for obtaining crystals is by 
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Molisch’s potassium hydroxide method ; the following reagents may 
be used: saturated solutions of antimony trichloride and of zinc 
chloride in 25% hydrochloric acid, or saturated solution of anhy- 
drous aluminium chloride in 38% hydrochloric acid. The author 
assumes the existence of various carotinoids; in many cases two are 
found in the same preparation. G. B. 


Simple New Reaction for Bile Pigments. Joser Kattés 
(Deut. med. Woch., 1917, 46, 751; from Chem. Zentr., 1917, 
ii, 136).—The urine (5—8 c.c.) is shaken with dilute hydrochloric 
acid (1—2 e.c.) and 2—3 drops of potassium or sodium nitrite 
(0°5%) are added; a pale to olive-green coloration is developed 
according to the quantity of bile pigment present. H. W. 


Use of Alkalis in Quantitative Analytical Investigations. 
Luctano P. J. Paver (Anal. Soc. Quim. Argentina, 1917, 5, 
95—96).—In estimating egg-albumin, asparagine, peptone, and urea 
by Schloesing’s method, the author observed that the results are 
materially influenced by employing different alkalis. A. J. W. 


Rapid Volumetric and Clinical Estimation of Albumin. 
Ep. Justin-MvuELLER (Bull. Sci. Pharmacol., 1917, 24, 29—32; 
from Chem. Zentr., 1917, i, 977).—The process depends on the 
union of potassium ferrocyanide with albumin. A mixture of 
clear, filtered urine (10 c.c.), water (80 c.c.), and acetic acid (5%, 
10 c.c.) is titrated with potassium ferrocyanide solution (0°126%). 
A solution of iron alum (10 grams), acetic acid (10 c.c.), and water 
(80 c.c.) is used as indicator. If the urine contains 0°5—-2 grams 
of albumin, it is diluted 1 in 10; with higher albumin content, it 
is diluted 1 in 100. The titration is finished when a drop of the 
liquid gives an immediate sky-blue coloration with a drop of the 
indicator. If the urine is insufficiently dilute, the first 3°5 c.c. 
of the reagent cause a finely divided, voluminous precipitate which 
obscures the end-point. In this case, either the urine is diluted 
with ten times its volume of water and the estimation is 
repeated, or the end-point is determined by means of copper 
sulphate solution (10%). [Three to four drops of liquid are mixed 
with one drop of copper sulphate solution. The end-point is 
indicated by the appearance of a faint reddish-brown coloration.| 
0°1 C.c. of the above potassium ferrocyanide solution corresponds, 
with undiluted urine, with 0°01 gram of albumin per litre. The 
initial 3°5 c.c. of the reagent are necessary for the saturation of the 
acidified water, and must therefore be deducted. The urine is 
free from albumin if the iron—alum reaction occurs immediately 
after addition of 3°5 c.c. of the reagent. H. W. 


Rapid Method for the Estimation of Albumin and Sugar 
in Urine. Emi Lenk (Zeitsch. angew. Chem., 1917, 30, ii, 
45—48. Compare A., 1916, ii, 163; this vol., ii, 341).—In the esti- 
mation of albumin in urine by Esbach’s method (precipitation with 
picrie and citric acids), the addition of a very small quantity of 
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finely powdered pumice-stone causes the precipitate to settle com- 
pletely within ten minutes. When reducing sugars are estimated 
volumetrically with Fehling’s solution, the addition of magnesium 
sulphate to the copper sulphate solution decreases the time 
required for the separation of the precipitated cuprous oxide; 
10 grams of magnesium sulphate per litre of the copper sulphate 
solution are sufficient. W. P 


A New Process for the Estimation of Reducing Sub- 
stances in Urine. Cuaries Ricnet and Henry Carpor (Compt. 
rend., 1917, 165, 258—262).—The reagent used is V/50-potassium 
permanganate, made up in 3N/100-sulphuric acid, and the method 
is a measure of the reducing substances other than carbamide in 
the urine. It gives what the authors call the ‘“ manganic index ”’ 
of the urine, that is, the number of litres of the V/50-perman- 
ganate decolorised in twenty-four hours at the ordinary tempera- 
ture by the total urine excreted in twenty-four hours. Into each 
of twelve test-tubes are placed 10 c.c. of the permanganate solu- 
tion. The urine is diluted to ten times its volume with water, 
and into the permanganate, in successive tubes, are run 0°5, 0°6, 
... 16 c.c. of the diluted urine At the end of twenty-four 
hours, these tubes are examined for two consecutive tubes, one of 
which will be decolorised and the other tinged pink. Knowing 
the amounts of diluted urine run into these tubes, the “ manganic 
index ” can be calculated. This will vary in the healthy individual 
from 50 to 250, but is moderately stable with the same individual 
on a uniform diet. It bears no relationship to the carbamide 
excretion or to the total quantity of organic substances other than 
carbamide present in the urine. W. G. 


Culture Media employed in the Bacteriological Examina- 
tion of Water. IV. Neutral-red Lactose Peptone Media. 
E. M. Cuamor and C. M. SHerwoop (J. Amer. Chem. Sac., 1917, 
39, 1755—1766).—A solution containing 3—4% of peptone, 0°8% 
of potassium chloride or sulphate, 0°6% of lactose, and 0°008% 
neutral-red, with an acidity of +1+0°2%, furnishes a sensitive 
medium for the rapid detection of fecal pollution by bacteria ; 
the addition of meat-broth increases the sensitiveness, but is not 
essential. The yellow, fluorescent compound formed by the action 
of the bacteria is probably dimethyldiaminomethylhydrophenazine, 
a simple reduction product of neutral-red, into the composition of 
which ammonia does not enter. The Stokes neutral-red medium 
is a convenient and trustworthy one for the detection of fzxcal 
contamination in water, and is more sensitive than lactose—bile. 
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General and Physical Chemistry. 


A New Proof of the Existence of Molecules. VI. The 
Absorption of Light by Molecular and Colloidal Solutions 
of Sulphur. Niis Piaisiap (Zeitsch. physikal. Chem., 1917, 92, 
471—495).—In continuation of previous observations on the absorp- 
tion of light by colloidal solutions of variable dispersity (compare 
A., 1913, ii, 2), quantitative measurements have been made of the 
absorption of ultra-violet light (A=250—700 pu) by molecular and 
colloidal solutions of sulphur. The degree of dispersity of the 
colloidal solutions prepared by different methods varies within 
wide limits, the most highly disperse solutions being those prepared 
according to the methods of Wackenroder and Raffo. These solu- 
tions were fractionated by Odén’s method, and the spectrophoto- 
metric observations were thus made on _ solutions containing 
particles of approximately the same size. 

The results obtained show clearly that the character of the 
absorption curves changes continuously with decrease in the size of 
the colloidal particles, and that the absorption of a molecular solu- 
tion of sulphur in ethyl alcohol corresponds with that of a limiting 
colloidal solution. The colloidal solutions containing particles for 
which the average diameter is 550 py, give a flat absorption curve 
without any evidence of a maximum. For particles of average 
diameter=160 yp, the absorption is greater, and a maximum is 
found at A=340 yp. In the case of particles of diameter=110 pp, 
the maximum shifts to A= 280 wp. For more highly dispersive solu- 
tions, no maximum was found within the limits of observation, but 
with diminishing size of the particles the curve of absorption 
approximates continuously to that of the molecular solution. 

Incidentally, it was shown that the absorption of the colloidal 
solutions is in satisfactory agreement with Beer’s law. 


H. M. D. 


The Light Absorption of an Aqueous Solution of Sodium 
Sulphate. FE. O. Hurperr and J. F. Hurcninson (J. Physical 
Chem., 1917, 21, 534—535).—Measurements of the absorption of 
light by a solution of sodium sulphate at temperatures between 
20° and 40° show that the absorption undergoes no change at the 
temperature at which Glauber’s salt is transformed into the 
anhydrous salt. H. M. D. 


Colour and Chemical Constitution. II. Spectra of the 
Mixed Phthaleins and of the Sulphone-phthaleins. James 
Moir (Roy. Soc. South Africa, Compare this vol., ii, 349).— 
Mixed phthaleins containing two different phenol residues, one of 
which is C,H,*OH, are readily obtained by boiling phydroxybenzo- 
phenone-o-carboxylic acid with phenols or amines, whether free or 
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substituted. The spectra of eighteen new phthaleins of this class 
are described and the relations between them discussed. The 
spectrum of the mixed phthalein affords a convenient method for 
the identification of phenols, amines, their ethers, and other 
derivatives. 

The spectra of five sulphone-phthaleins and of six further new 
derivatives of phenolphthalein have also been examined. 


H. M. D. 


Absorption Spectra of some Polyhydroxyanthraquinone 
Dyes in Concentrated Sulphuric Acid Solution and in the 
State of Vapour. Davin B. Meex (T., 1917, 111, 969—988. 
Compare A., 1916, ii, 364).—The new observations on the absorp- 
tion of polyhydroxyanthraquinone dyes in the state of vapour and 
in sulphuric acid solution are compared with the results previously 
obtained for alcoholic and potassium hydroxide solutions. The 
nature of the solvent influence is such that the absorption maximum 
is displaced towards the red end of the spectrum by solution in 
sulphuric acid and in aqueous potassium hydroxide when compari- 
son is made with alcoholic solutions. Excepting the case of purpurin, 
the displacement is greater for the potassium hydroxide solutions. 
The resolution is more pronounced in sulphuric acid solution, and 
this solvent increases the relative intensity of the absorption towards 
the violet end of the spectrum. 

According to observations on alizarincyanin in various organic 
solvents, the position of the maximum absorption varies for the 
most part in agreement with Kundt’s rule, but this rule does not 
apply to acid and basic solvents. 

The changes produced by variation in the number and position 
of the auxochromes show that the approximation of the auxo- 
chromes in the benzene nucleus is accompanied by a displacement 
of the bands towards the red end of the spectrum and by a decrease 
in the intensity of the bands relative to their breadth. H. M. D. 


The Distribution of the Active Deposit of Radium in an 
Electric Field. S. Rarner (Phil. Mag., 1917, [vi], 34, 429).—The 
paper establishes conclusively by a large number of experiments 
the importance of the electric wind, produced by an electric field 
in an ionised gas, on the distribution of the active deposit of 
radium, and has reference especially to the explanation of the origin 
of the anode activity which is always obtained in greater amount 
the greater the quantity of emanation employed. When a plate 
covered with radium-A is charged, the electric wind is directed 
from the active surface and carries away the recoil atoms of 
radium-B. Those atoms that lose their initial charge by recom- 
bination with ions may be carried by the wind through long tubes, 
and even caused to circulate continuously through a system of tubes 
without showing any tendency to deposit on the walls. In this 
way, a slow current of discharged recoil-atoms of radium-B was 
caused to circulate through a vessel provided with an insulated 
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electrode, and their distribution in an electric field investigated. 
Since they are not charged, they should not be affected by an 
electric field, but it was found they could be collected on a charged 
plate independently of the sign of the charge. That this is due 
to the electric wind in the ionised gas, which in this case of uniform 
ionisation in the gas is partly directed to the plate and partly to 
the sides of the vessel, was shown by introducing an additional 
strong source of ionisation into the chamber, so arranged that the 
electric wind it created was directed towards or away from the 
charged plate, which in the first case acquired a largely increased 
activity and in the second acquired practically none. It was shown 
that the circulation of uncharged radium-B recoil-atoms may con- 
tinue after all the radium-A that gave rise to them has disappeared, 
and charging the electrode for a few minutes after this has occurred 
causes the plate to become nearly as active as if kept charged 
throughout the whole period. 

Experiments showed that the anode activity obtained when a 
field is established in a vessel containing radium emanation is due 
to uncharged particles of the active deposit carried to the anode by 
the electric wind. If a strong additional source of ionisation was 
arranged to direct the electric wind from the cathode on the anode, 
the activity deposited on the anode could be increased to twenty 
times as great as the cathode activity. In a vessel where large 
quantities of emanation have been stored, which is therefore 
coated internally with polonium, the activity collected on the anode 
is always the same as that collected on the cathode. Using a 
needle electrode charged to a high potential (15,000 volts), positive 
or negative, the electric wind from it prevents it receiving any 
appreciable amount of active deposit. In an uncharged vessel con- 
taining emanation, the amount of active deposit on a plate may be 
largely increased by directing a blast of air against it. The motion 
of the so-called large radioactive ions in an electric field is to be 
explained by electric wind effects, not by their carrying a charge. 
The rate of recombination of radioactive ions is shown to be greater 
than that of ordinary gaseous ions. F. 8. 


The Theory of Decay in Radioactive Luminous Com 
pounds. J. W. T. Watsu (Proc. Roy. Soc., 1917, 93 A, 550—564), 
-——Rutherford’s theory of the destruction of active “centres” in a 
luminous compound by the passage of the a-ray leads to a simple 
exponential decay curve, whereas the luminosity of radium luminous 
compounds decreases exponentially for about 200 days from manu- 
facture, and then the rate of decay decreases, tending to approach 
a limiting value that is not zero (Paterson, Walsh, and Higgins, 
Proc. Phys. Soc., 1917, 4, 215). The theory advanced to explain 
the discrepancy is that the destroyed active centres recover at a 
rate proportional to their concentration in the material. This leads 
to the expression log(B,—m)=Kt, where B, is the brightness at 
time ¢ and m and K are constants, which agrees closely with the 
observations on eight different samples. For the value of the 
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constants, the full paper must be consulted. In two applications 
of the theory, (1) the total light emitted by the compound during 
varying intervals from the time of manufacture, and (2) the varia- 
tion of the final luminosity of a compound with its content of 
radium, are calculated. The latter leads te the conclusion that 
there is no advantage commensurate with cost in using a compound 
with a greater radium content than 0°2 or at most 0°3 mg. of 
radium per gram of zinc sulphide. In an appendix, the applica- 
tion to mesothorium compounds is given, and curves are given for 
the theoretical luminosity against time in years (up to two years) 
for specimens of mesothorium, respectively, six months, one year, 
and two years old. F. 


Radioactivity of Philippine Waters. J. R. Wricnr and 
Grorce W. Hetse (J. Physical Chem., 1917, 21, 525—533).—Some 
ninety different waters, chiefly from springs and flowing wells, have 
been examined for radioactivity. The waters as a whole show no 
abnormal features. The highest emanation content met with in a 
deep-well water was equivalent to 21x 10-1 grams of radium per 
litre, and the highest in a spring water to 13x 10-1! grams. There 
is no apparent general relation between the chemical quality of a 
water and its radioactivity. 

Tests for the actual radium content of some twenty typical waters 
showed that the observed radioactivity was due to emanation 
absorbed from materials with which the ground water had been in 
contact, and was not due to dissolved ods salts. H. M. D. 


Redetermination of the Heat of Vaporisation of Water. 
J. Howarp Matuews (J. Physical Chem., 1917, 21, 536—569).— 
The apparatus used is, in principle, the same as that described in 
a previous paper (Richards and Mathews, A., 1911, ii, 697), but 
various improvements have been made in detail, including the sub- 
stitution of a vaporiser made of transparent quartz for the glass 
vessel previously used, and the employment of a superior type of 
adiabatic calorimeter. 

In preliminary experiments, the possible error due to priming 
of the water vapour was examined, but it was found that the 
improved form of apparatus is free from errors arising from this 
cause. The results obtained in the actual measurements of the heat 
of vaporisation show clearly the dependence of the values on the 
rate of condensation, thus confirming the earlier experiments. The 
relation between the observed heat of vaporisation and the rate of 
condensation is approximately linear, and by extrapolation the 
influence of this factor can be eliminated. The value thus obtained 
for the heat of vaporisation of water at 100° is 539°0 cals. when 
expressed in terms of the 15° cal. H. M. D. 


Heats of Dilution. I. A Calorimeter for Measuring 
Heats of Dilution. II. The Heat of Dilution of 3N-Ethyl 
Alcohol. D. A. MacInves and J. M. Branam (J. Amer. Chem. Soc., 
1917, 39, 2110—-2126).—The calorimeter described is a modified 
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form of the adiabatic calorimeter devised by Richards (A., 1910, 
ii, 391,930), which not only eliminates the heat change due to radia- 
tion and conduction, but also the heat effect due to stirring. This 
result is achieved by making the temperature of the environment 
slightly lower than that of the calorimeter itself, the difference of 
temperature required being found by trial. When this temperature 
difference is correctly adjusted, a thermometer inserted in the calori- 
meter remains constant for an indefinite length of time. 

The calorimeter has been used to measure the heat of dilution of 
3N-ethyl alcohol with varying amounts of water. From the data 
thus cbtained, the authors have calculated the reversible heat of 
dilution, defined as the heat change which occurs on the addition 
of 1 mol. of solvent to an infinite quantity of solution. The value 
of this reversible heat of dilution is 21°80 cal. H. M. D. 


Surface Tensions of the Co-existing Layers of Systems of 
Mutually Soluble Liquids. J. Livincsron R. Morcan and 
Warp V. Evans (J. Amer. Chem. Soc., 1917, 89, 2151—2171).— 
The surface tensions of the conjugate solutions formed by water in 
combination with phenol, amyl] alcohol, and triethylamine have been 
measured at various temperatures by the drop-weight method. 

For water and phenol it is found that the curves obtained by 
plotting the surface tensions of the conjugate solutions against the 
temperature intersect at 45°, and that the curve for pure phenol 
passes through the same point. Below 45° the aqueous layer has a 
lower surface tension than the phenol layer, but at somewhat higher 
temperatures the order is reversed. The two curves begin to 
approach each other, however, at some temperature in the neighbour- 
hood of 60°, and become identical at the critical solution tempera- 
ture, 68°8°. 

The surface tension-temperature curves for conjugate solutions of 
amyl alcohol and water between 0° and 55° diverge with increase 
in the temperature. The surface tension of both the solutions is 
much nearer to the value for the alcohol than to that for water. 

The curves for triethylamine and water between 25° and 45° point 
to convergence at about 19°, but accurate measurements could not 
be made in the neighbourhood of the critical solution temperature 
by reason of the rapid change in the concentration of the conjugate 
solutions. It is pcinted out as worthy of attention that the aqueous 
layer increases in surface tension with increase in temperature. 

Some observations on the effect produced by the addition of small 
quantities of water to pure phenol show that this increases the 
surface tension, the increase attaining a maximum value for a 
quantity of water which becomes smaller as the temperature falls. 

The surface tension of amyl alcohol between 0° and 50° is given 
by y=24°450—0°07308#, and that of triethylamine between 0° and 
40° by y=21°987 —0°09970¢. H. M. D. 


Device for Accelerating Dialysis. H. Tuoms (Ber., 1917, 50, 
1235—1240).—The apparatus consists of two chambers (for example, 
the covers of vacuum desiccators) clamped together with a sheet of 
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parchment between them, and arranged on a framework, so that it 
can be mechanically rotated about the plane of the membrane. One 
chamber contains water and the other the liquid to be dialysed, both 
being only half full. As the apparatus revolves, the liquids glide 
over the membrane and the separation of the crystalloid is two or 
three times as efficient as in stationary dialysers, especially in the 
case of dilute solutions. 

The process is termed “ gliding dialysis,” and is specially designed 
for the preparation of stable fruit syrups which contain the fragrant 
constituents and enzymes of the fruit juice in the undecomposed 
state. J.C. W. 


Diffusion and Osmosis under the Influence of Electro- 
capillary Forces. Tont Hampurcer (Zeitsch. physikal. Chem., 
1917, 92, 385—420).—According to Girard (compare A., 1914, 
ii, 718), the phenomena of diffusion and osmosis are largely influ- 
enced by the electrical charge of the membrane concerned. The 
experiments described consist for the most part of observations 
similar to those previously made by Girard, but the results obtained 
differ appreciably in some respects and lead to the conclusion that 
electrocapillary forces do not play any essential part in connexion 
with the phenomena of diffusion, although the osmosis is influenced 
by the electrical charge of the membrane. The variation in the 
magnitude and sign of the charge is probably to be explained in 
terms of adsorption and hydration of the ions. H. M. D. 


Dissociation of Complex Double Salts in Aqueous Solu- 
tions. Harorp L. Maxwett (Chem. News, 1917, 116, 247—250).— 
The changes which occur when solutions of double salts are allowed 
to diffuse into water have been examined in a series of experiments 
with sodium cadmium bromide, ammonium zinc bromide, ammonium 
copper chloride, and ferrous ammonium sulphate. The results show 
that diffusion leads to a partial separation of the component simple 
salts. 


Vapour-pressure Isotherms of Substances with Gel 
Structure. Wituetm Bacumann (Zeitsch. anorg. Chem. 1917, 
100, 1—76).—The ultra-microscopic structure of gelatin and silica 
gels has been demonstrated (A., 1912, ii, 145), but concentrated gels 
are found to be amicroscopic, and other methods must be used to 
determine their structure. Zsigmondy has shown (A., 1911, ii, 880) 
that the dimensions of the structure may be calculated from the 
vapour pressure isotherms, the vapour pressure of liquid enclosed in 
very fine canals being lower than that of the same liquid with a free 
surface. The theory is only applicable to gels in which the liquid 
is chemically indifferent towards the enclosing substance. In addi- 
tion to gelatin, a natural silica gel (hydrophane from Hubertus- 
burg), permutite, and coconut charcoal have now been investigated 
by this method. A vacuum apparatus is used (A., 1912, ii, 641), and 
the vapour pressure is regulated by using mixtures of alcohol and 
glycerol, benzene and paraffin, or sulphuric acid. In all cases the 
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ascending and descending vapour pressure isotherms form a charac- 
teristic hysteresis diagram, similar to those obtained by van Bem- 
melen for colloidal hydroxides. The type is independent of the 
nature of the enclosed liquid and of the gel skeleton. The relative 
contraction which occurs when the liquid is completely removed from 
the pores of a gel has been determined in several cases. Experiments 
with hardened gelatin gels indicate that the canals are from 30 to 
100 times smaller than was supposed by Biitschli in his honeycomb 
theory of gels. Canals of 700—800 wp diameter would have no 
appreciable effect on the vapour pressure, and the discontinuities 
observed microscopically must be regarded as subsidiary to the main 
structure of the gel. The dehydration and hydration curves of 
coconut charcoal exhibit two hysteresis areas, indicating systems of 
pores of different dimensions. 

Permutite, according to its behaviour with benzene, has a struc- 
ture comparable with that of old solid silica gels, and its largest 
pores are relatively coarse (20 yy» and more in diameter). Hydro- 
phane behaves as a very old silica gel, artificial gels of increasing 
age giving curves which tend to approach those of hydrophane as a 
limiting conditon. C. H. D. 


A New Method of Preparing Colloids. Jnanenpra Cuanpra 
Guosu (Rep. Indian Assoc. Set., 1915, 87—89).—If a dilute solution 
of a salt of a heavy metal is electrolysed with a large platinum anode 
and a platinum point cathode, and electric oscillations are impressed 
on the circuit, the metal is not deposited on the cathode, but remains 
suspended in the form of a colloidal solution. Silver and mercury 
sols have been obtained in this way, and in the case of silver it has 
been found that the quantity of the sol is proportional to the total 
quantity of electricity furnished by the source of the direct current. 

H. M. D. 


Mechanism of the Precipitation Process. H. R. Kruyr 
and Jac. vAN DER Spek (Chem. Weekblad, 1917, 14, 950—953).—A 
theoretical paper, discussing the influence of the nature of the ions 
and the concentration on the precipitation of colloidal solutions. 


a 6. Ws 


Physico-chemical Analysis of Colloidal Ferric Hydroxide. 
Wotreanc Pauti and Jonann Martvta (Kolloid Zeitsch., 1917, 21, 
49—63).—An attempt has been made to ascertain the constitution 
of hydrosols and in particular to trace the origin of the electrical 
charge of the colloidal particles of ferric hydroxide by potential 
difference and conductivity measurements and observations on the 
coagulation produced by the addition of electrolytes. 

The data suggest that ferric hydroxide sol is to be regarded as a 
complex salt, the anion of which is identical with that in the ferric 
salt used in the preparation of the sol. From the electrometric data 
and chlorine estimations for a sol prepared from ferric chloride, it 
would seem that the ionisation of the complex chloride corresponds 
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with that of a moderately strong electrolyte. By the addition of 
other electrolytes having an ion in common, changes are brought 
about which can be readily interpreted as mass action effects. The 
coagulating power of added electrolytes appears also to be deter- 
mined by the solubility product for the combination of the colloid 
ion and the anion of the coagulant. According to this view, inor- 
ganic colloids show a close resemblance in their behaviour to that of 
typical electrolytes. 

The question of the structure of the complex colloid ion is not 
nearly so clearly indicated by the experiments described, but the 
facts suggest that the sol may be represented by the formula 
«Fe(OH),.yFe**3yCl’. This formula accords with the fact that 
. chlorine ions only are removable by dialysis. The cations accom- 
panying the chlorine ions are hydrogen ions, and since the electro- 
metric measurements indicate that such sols are neutral, it would 
seem that the corresponding hydroxy] ions react with the ferric ions 
to produce ferric hydroxide, thereby leading to an increase in the 
value of x. The sol particles thus increase in size and become more 
susceptible to the action of coagulants. Changes in viscosity which 
accompany the ageing of colloids may possibly be explained in a 
similar manner. 

The theory put forward is discussed in relation to other hypo- 
theses which have been advanced to account for the characteristic 
properties of colloids and also to the micellary theory of colloid 
structures. H. M.D. 


The Molecular Condition of Acetic Acid in Boiling 
Benzene and in the Saturated Vapour from the Solution. 
Ernst Beckmann, Otto Liescue, and WERNER GaBeEL (Zeitsch. 
physikal. Chem., 1917, 92, 421—-432).—When an associating vola 
tile substance like acetic acid is dissolved in a non-associating solvent 
like benzene, the complete statement of the equilibrium conditions 
at the boiling point of the solution involves a knowledge of the 
dissociation equilibrium in the vapour and liquid phases and of the 
distribution of the two kinds of molecules between the vapour and 
liquid phases. 

Measurements have been made of the change produced in the 
boiling point of benzene by the addition of varying quantities of 
acetic acid and of the composition of the co-existing liquid and 
vapour phases. 

Denoting by », and » the partial pressures of the single and 
double molecules of acetic acid in the vapour, and by P, and P, the 
osmotic pressures in the liquid solution, then the equilibrium rela- 
tions may be expressed by p,/p,2= x, Po/PP2=k, Py/py=l, and 
P,/P,=1,, from which y/,/kl,2=1. 

As the concentration of acetic.acid increases, the difference, A, 
between the boiling point of the solution and that of the solvent, 
which is at first negative, increases to a maximum, then decreases, 
and finally becomes positive. For the solution for which A=0, the 
value of g (acetic acid per 100 grams of liquid benzene) is 6°275 and 
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the value of y (acetic acid per 100 grams of benzeve vapour) is 
4°796. From these data and x=20°69, the following values of the 
equilibrium coefficients are derived: k=1°350, /,=98°64, and 
1, = 634°9 

if n is the number of molecules of acetic acid in the liquid and 
v the corresponding number for the vapour, then the change in the 
boiling point is given by A=A(n-—v), in which A is the normal 
molecular elevation of the boiling point. The values of A, caleu- 
lated from this equation by the aid of the above equilibrium con- 
stants, are found to be in satisfactory agreement with the observed 


values. H. M. D. 


Systems of many Components. W. Eire: (Zeitsch. anorg. 
Chem., 1917, 100, 95—142).—When the number of components in 
a system is greater than four, the ordinary geometrical representa- 
tion of the phase relationships i is impossible. Such systems may be 
represented by an application of polydimensional geometry (compare 
Boeke, this vol., ii, 178). An N-component system is represented 
by a ‘polytope,’ 7',, of 1 —1 dimensions, and the number of binary, 
ternary, and higher systems may be calculated in each case. Thus 
a 5-component system includes 10 binary, 10 ternary, and 5 quatern- 
ary systems. Such polytopes may be projected on to a plane, and 
the polygons thus obtained have V —1 sides, the remaining point 
being placed at the centre. Details of the geometrical construction 
are given. and the methods of projection are described, being worked 
out in detail for the case of a 5-component system, in which all the 
components separate as pure solid phases. A few special cases of 
solid solution are also examined. C. H. D. 


The System Aniline-Hexane. Donatp B. Kryrs and Jorn 
H. Hiipesranp (/. Amer. Chem. Soc., 1917, 39, 2126—2137).— 
Normal liquids are with few exceptions miscible in all proportions, 
and as a result of the examination of 500 pairs, the only liquids of 
this type found to give two liquid systems were aniline and pentane 
oc hexane, and also naphthylamine and pentane or hexane. 

With the view of finding an explanation for the deviations from 
Raoult’s law, the physical properties of mixtures of aniline and 
hexane have been examined. These properties include the vapour 
pressure, heat of mixing, surface tension, change of volume on 
mixing, compressibility, and the mutual solubility in its dependence 
on the temperature. 

The vapour pressures show a strong pcsitive deviation from the 
requirements of Raoult’s law, the deviations being much greater 
than those which follow from the assumption that the aniline is 
associated to form double molecules or molecules of still greater 
complexity. The formation of mixtures is accompanied by heat 
absorption, by expansion for mixtures rich in hexane, and by con- 
traction for mixtures rich in aniline. The surface tension of the 
mixtures is less than that given by the mixture rule, whilst the com- 
pressibility for mixtures rich in hexane is greater, and for mixtures 
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rich in aniline less than that calculated by the mixture rule. The 


theoretical significance of the observations is discussed briefly. 
H. M. D. 


Piezo-chemical Studies. XIV. Influence of Pressure on 
the Velocity of Reaction in Condensed Systems. III. Enrnsr 
Cowen and A. M. Vateton (Zeitsch. physikal. Chem., 1917, 92, 
433—470. Compare A., 1915, ii, 246).—The apparatus employed 
by Cohen and de Boer in the investigation of the influence of pres- 
sure on the rate of inversion of sucrose in presence of hydrochloric 
acid (A., 1913, ii, 687) has been improved in detail and used in 
further experiments in which acetic acid was used as catalyst at 25°, 
35°, and 45° under pressures reaching up to 1500 atmospheres. 

The results obtained show that the velocity-coefficient increases 
as the applied pressure increases, but that the rate of increase is 
much smaller at pressures above about 1000 atmospheres. When the 
numbers are corrected for the change in concentration due to the 
compressibility of the solutions, it is found that the velocity-coeffi- 
cient is independent of the pressure at pressures above 1000 atmo- 


spheres. 
On comparing the results with those obtained previously by Stern, 
considerable discrepancies are found. H. M. D. 


Contact Catalysis. I. Wiutper D. Bancrorr (J. Physical 
Chem., 1917, 21, 573—602).—-The phenomena of contact catalysis 
are discussed, with particular reference to the theories which have 
been advanced in explanation of these effects. The author arrives 
at the conclusion that contact catalysis depends on adsorption and 
that the catalytic effect may in some cases be explained entirely on 
the basis of the increased surface concentration. Solids which act 
as catalysts may be considered as equivalent to a solvent, and hence 
may cause a displacement of the equilibrium. The displacement is 
favourable to the system which is more strongly adsorbed. 

As a consequence of selective adsorption, the products obtained 
may vary with the nature of the solid catalyst. H. M. D. 


The Conception of the Chemical Element. K. Favans 
(Jahrb. Radioaktiv. Elektronik, 1917, 14, 314—352).—A long dis- 
cussion of how the accepted facts in regard to isotopic elements 
may be reconciled with the current conception of the chemical 
element originating with Boyle is summarised as follows. It is 
not justifiable to consider iostopic elements as the same element 
and isotopes as different kinds of the same element. The common 
methods of chemical analysis only fail to distinguish between 
isotopes if they are qualitative. The difference in equivalent shows 
that isotopes cannot be considered as the same element. It is more 
convenient to regard isotopes as different elements and to create a 
new conception “elementary type” to include them. Although 
the accepted elements may themselves be mixtures of isotopes, until 
this is demonstrated they should be called elements—an element 


GENERAL AND PHYSICAL CHEMISTRY. ii. 567 


being considered a substance not yet, rather than one that cannot 
be, separated. Those, not yet separated into their constituents, 
but which we can with certainty conclude are mixtures, are not to be 
considered elements. The definition of an element proposed is “a 
substance that has not been separated into simpler constituents and 
is not known to be a mixture of other substances.” According to 
this definition, there are 92 elementary types or pleiads. Of 77 
types only one element, of 6 types no element, and of the remain- 
ing 9 types several (two to seven) elements are known, making the 


total number of elements, or kinds of atoms, known to-day as 117. 
F. 8. 


Distilling Head. Orto Srearns (J. Ind. Eng. Chem., 1917, 9, 
972—-973).—The bulb forming the essential part of the apparatus 
is “heart-shaped” in section; the tube leading to the condenser 
leaves the depression at the top of the bulb, and is inclined upwards 
at an angle of 110° from the vertical before it is bent downwards 
to join the top of the condenser. This tube diminishes in diameter 
from 15 mm., where it leaves the bulb, to 7 mm. at a distance of 
4 cm. above the bulb. The tube leading from the distillation flask 
enters the lower part of the bulb and extends into the latter, this 
part of the tube being bent over so that the end points downwards 
inside the bulb. A small hole is provided at the bottom of the 
portion of the tube which is inside the bulb so that liquid may 
return to the flask. wW.e. & 


Mercury Vapour Pumps for Operating against High 
Pressures. Cuarves A. Kraus (J. Amer. Chem. Soc., 1917, 39, 
2183—-2186).—The pump described has been designed with the 
object of avoiding the necessity for the use of an auxiliary pump 
giving a relatively high vacuum. 

It consists of two mercury pumps operating in series, the initial 
reduction in pressure being attained by the use of an ordinary 
water-jet pump. The evacuation is effected by a rapid stream of 
mercury vapour which passes through a suitable nozzle, each pump 
being provided with a boiling tube and water-cooled condenser. 
The first of the two mercury pumps operates against a back pressure 
as high as 40 ‘mm. and gives a vacuum of less than 1 mm. The 
second operates against back pressures up to 7 or 8 mm. and gives 
a vacuum as good as that which is attainable by other pumps of this 


type. H. M. D 


New Shaking Apparatus and their Application. H.THoms 
(Ber., 1917, 50, 1242—1244).—A cage for a bottle, or a plate to 
which tubes can be clamped, is fitted into a framework so that it 


can be rotated about its axis (compare this vol., ii, 561). 
J.C. W. 


The Nomon—A Calculating Device for Chemists. Horace 
G. Demine (J. Amer. Chem. Soc., 1917, 39, 2137—-2144).—Tho 
24* —2 
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nomon, or nomographic reckoner, is a calculating chart with a 
degree of precision from five to ten times that of an ordinary 10-in. 
slide rule, by means of which it is possible to multiply, divide, 
square, cube, and to extract square and cube roots with an average 
error of about one unit in the fourth place. Its employment in 
chemical practice is illustrated by examples. H. M. D. 


Lecture Experiment :—Preparation of Sodium. Siecrriep 
Wiecnowski (Chem. Zeit., 1917, 41, 739).—A stick of sodium 
hydroxide is grooved in the direction of its length and placed in a 
shallow glass dish. A knitting-needle is brought into contact with 
the sodium hydroxide at each end of the narrow trough, pressure 
being applied so as to make the contact as intimate as possible. 
After ten to fifteen minutes, the sodium hydroxide has absorbed 
sufficient moisture to make the system a conductor, and if the 
needles are connected through a suitable resistance with a 110 or 
220 volt circuit, the current passes and metallic sodium is deposited 
at the cathode. To prevent oxidation, the rod of sodium hydr- 
oxide may be covered with a layer of liquid paraffin. H. M. D. 


Inorganic Chemistry. 


‘An Improved Hydrogen Chloride Generator. 0O. R. 
Sweeney (J. Amer. Chem. Soc., 1917, 39, 2186—2188).—The 
generator consists of a separating funnel which is half filled with 
strong sulphuric acid. This is fitted with a two-holed rubber 
stopper. Through one hole is passed a piece of capillary tubing 
about 40 cm. in length, the upper end of which is sealed on to a 
dropping funnel containing hydrochloric acid (D 1:18). When the 
hydrochloric acid is allowed to flow into the sulphuric acid, 
hydrogen chloride is given off in a steady stream, the rate of 
generation of the gas being controlled by the tap on the dropping 
funnel. The spent sulphuric acid, which is readily discharged, 
contains very little hydrogen chloride, and may be used for many 
laboratory operations. H. M. D. 


Recovery of Perchlorate Residues obtained in Potassium 
Estimations. A. Virrnem (Chem. Weekbiad, 1917, 14, 
986—988).—The perchlorate residues are converted into potassium 
perchlorate, from which the perchloric acid is liberated by dis- 
tillation under reduced pressure with sulphuric acid. The acid 
evolved is absorbed by means of water. A. J. W. 


Reduction of Selenic Acid. E. B. Bencaer (J. Amer. Chem. 
Soe., 1917, 39, 2171—2179).—Contrary to Mitscherlich’s statement, 
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selenic acid is reduced by hydrogen sulphide. The rate of reaction 
increases with the temperature and with the concentration of the 
acid. The complete reaction may be represented by the equation 
3H,S + H,SeO,=Se+38+4H,O, but the mechanism is more com- 
plicated than this equation suggests. 

Selenic acid is also reduced by sulphur dioxide, the reaction 
taking place in two stages represented by the equations 
H,SeO, + SO, = H,SO, + SeO,, SeO, + 2H,O + 2SO0, =2H,SO, + Se. 

The reducing action of sulphur and selenium has also been 
examined. In the anhydrous condition, selenic acid is reduced by 
sulphur at about 60°; in aqueous solution, the reaction requires a 
higher temperature. Selenium reduces the acid in aqueous solution 
at the ordinary temperature. H. M. D. 


Reduction of Telluric Acid. E. B. Bencer (J. Amer. Chem. 
Soc., 1917, 39, 2179—2183).—Aqueous solutions of telluric acid 
of all concentrations are slowly reduced by hydrogen sulphide and 
by sulphur dioxide. In 30% solution, the acid is reduced by sulphur, 
selenium, and tellurium when heated in a sealed tube at 110°. 

By comparison with selenic acid, telluric acid is not so easily 
reduced. Although this is not in accordance with the behaviour 
expected according to the periodic grouping of the elements of the 
sulphur group, it is in harmony with the thermochemical data. 


H. M. D. 


The Distillation of Mixtures of Nitric and Sulphuric 
Acids. Paut Pascat (Compt. rend.,.1917, 165, 589—591).—A 
study of the ternary mixture water—sulphuric acid-nitric acid. Two 
diagrams are given, one showing the surface of the boiling points 
under normal pressure, the second showing the variations in the 
concentrations of nitric acid in the vapours emitted on distillation. 


W. G. 


The Effect of the Partial Pressure of Oxygen on 
Combustion. H.C. Dotiwie, A. C. Kouts, and A. 8. Lozvennasr 
(J. Amer. Chem. Soc., 1917, 39, 2224—2231).—In mixtures of 
oxygen and nitrogen at atmospheric pressure the flame of a paraffin 
or a tallow candle, and of an ethyl alcohol (99°8%) lamp, with an 
asbestos wick are extinguished at the following partial pressures of 
oxygen: 116 mm. of mercury for the candle and 112°7 mm. for the 
alcohol. On rapidly evacuating a chamber filled with air, the 
flames of the candle and the lamp are extinguished at the following 
partial pressures of oxygen: 19 mm. of mercury for the candle and 
27 mm. for the alcohol. W. G. 


The Bunsen Flame under Diminished Pressure. 
L. Ussetonpe and R. Anwanpter (J. Gasbeleucht., 1917, 60, 
225—232, 242—246, 268—273; from Chem. Zentr., 1917, 
ii, 271—272).—The chemical actions which usually occur in the gas 
py mav be represented by the equations: (1) CO+H,O = CO,+ 

H,; (2) 2CO+0, = 2C0,; (3) 2H,O+0, — 2H,O. Diminution 
of pressure disturbs the equilibria in (2) and (3) in such a manner 
that the dissociation of carbon dioxide and water vapour is increased. 
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It might therefore be expected that the rate of reaction would be so 
diminished by decreasing the pressure (in consequence of the slow 
combustion and the increased dissociation and resulting depression 
of temperature) that a closer study of the chemical processes would 
be rendered possible. For details of apparatus, the original paper 
must be consulted. 

The authors are led to the following conclusions. The maximum 
velocity of inflammation of theoretical mixtures of carbon monoxide 
and air increases from 42 cm. per second at 760 mm. to 60 cm. per 
second at about 300 mm.; at lower pressures the maximum sinks, 
and has the value 47 cm. per second at 173 mm. With decreasing 
pressure, equilibrium becomes less completely established at 1 mm. 
above the inner cone; at 760 mm. the theoretical mixture of carbon 
monoxide and air is so far burnt as to contain 26% CO,, whilst at 
162 mm. only about 5% CO, is present. Consequently, the calori- 
metric temperature of the flame is 2020° at 760 mm. and 730° at 
162 mm. The probable temperature is about 300° below the calori- 
metric at 760 mm. ; with decreasing pressure the difference probably 
becomes less pronounced until, at about 140 mm., the temperatures 
are identical. Below 140 mm., combustion is so incomplete that a 
flame can no longer be obtained with the ordinary Bunsen burner. 
With increasing previous heating of the gases, combustion becomes 
more difficult, and consequently also the attainment of equilibrium. 
Delayed combustion above the inner cone becomes more pronounced 
with decreasing pressure. At low pressures, the greater portion of 
the gases undergoes combustion above the visible portion of the 
inner cone (above the luminous zone). The maximum temperature 
in flames burning under low pressure lies about 5—7 mm. above 
the top of the inner cone. At a pressure of 400 mm. the luminous 
zone begins to show measurable thickness (at 400 mm., 0°3 mm.; at 
200 mm., about 1°6 mm.; at 145 mm., about 2°7 mm.). It has not 
been experimentally proved whether this phenomenon is caused by 
an actual thickening of the zone or by oscillation of an extremely 
narrow zone. Under ordinary conditions, the theoretical mixture of 
carbon monoxide and air is only burnt to about 26% CO, in the 


inner cone. H. W. 


Recovery of Potassium and Aluminium Salts from 
Mineral Silicates. J. C. W. Frazer, W. W. Horanp, and 
E. Mitter (J. Ind. Eng. Chem., 1917, 9, 935—-936).—Finely ground 
felspar is mixed with four-fifths of its weight of potassium hydroxide 
or an equivalent quantity of sodium hydroxide, and a small quantity 
of water, the mixture is dried, and heated for one hour at 300°. 
The mixture is then treated with water and the insoluble portion is 
separated by filtration. This insoluble portion has the composition 
KAISi,O,; the alkali used passes into the filtrate and may be 
recovered. The insoluble compound is then treated with a quantity 
of hydrochloric acid equivalent to the potassium content; potassium 
chloride is formed, whilst the aluminium silicate remains insoluble. 
The latter is readily decomposed by sulphuric acid, yielding alumin- 
ium sulphate. . B.S. 


et in | 
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Pure Sodium Chloride. Vernon C. Suipper (Chem. News, 
1917, 116, 213—214).—Estimations have been made of the 
quantity of potassium chloride in various samples of sodium chloride 
purified by fourfold recrystallisation from water. The results 
indicate that the potassium chloride can be eliminated by recrystal- 
lising the sodium chloride a sufficient number of times. 

H. M. D. 


Studies of the Carbonates. III. Lithium, Calcium, and 
Magnesium Carbonates. Criarence ArtrHur Seyier and Percy 
Vivian Luoyp (T., 1917, 111, 994—1001. Compare this vol., 
ii, 196).—In continuation of the investigation of the constitution 
of solutions of the alkali metal carbonates, experiments have been 
made with lithium, calcium, and magnesium carbonates. 

The solubility of lithium carbonate in carbonic acid solutions 
of varying concentration indicates that ionisation takes place in 
two stages, the degree of ionisation being the same as for sodium 
carbonate. 

The ionic solubility product of calcium is [Ca**}:[CO,”]= 
71°9x 10-1, which is lower than the values previously recorded. 
This gives [Ca**]=14°6 x 10-5 for a saturated solution of calcium 
carbonate in pure water at 25°. In this solution, the carbonate is 
hydrolysed to the extent of 66%. 

Crystalline magnesium carbonate (MgCO,,3H,O) is decomposed 
by water, and equilibrium conditions have not been obtained. 
The reaction approximates to 

5MgCO, + 2H,O = 3MgC0,,Mg(OH). + Mg(HCOs,)o. 
In presence of sufficient carbonic acid, the carbonate is stable, and 
from Engel’s data at 12°5°, the ionic solubility product 
[Mg**]-[CO,”]=141 x 10-8. 
H. M. D. 


Silver Electro-colloids. G. Resrire (Bull. Sci. Pharmacol., 
1917, 24, 193—204; from Chem. Zentr., 1917, ii, 276—277).— 
Electro-hydrosols of silver are obtained by passing a suitable 
current through silver electrodes immersed in water contained in 
a hard glass beaker cooled in ice-water. The electrodes are placed 
1 cm. below the surface ; 110—120 volts and 5—10 amperes should 
be used. When the current is passed, a smoky are soon appears 
between the electrodes, which must be maintained by suitable 
regulation. The separation of colloidal silver is accompanied by 
a reverse current. In general, the method is similar to that used 
by Svedberg in the preparation of solutions of metallic colloids in 
organic media, except that water is here employed. The silver 
hydrosols appear cloudy by reflected, clear by transmitted light, 
and are variously coloured (grey, yellow, violet, green, and red), 
depending on the size of the particles and the nature of the inter- 
corpuscular liquid. The concentration of the metal is of secondary 
importance. 

For the determination of the chemical composition of the electro- 
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hydrosols, a separation of the corpuscles and intercorpuscular 
liquid is essential, which may be effected by several methods 
(coagulation by electrolytes, ultra-filtration, centrifuging, coagula- 
tion, dissociation, etc.). Quantitative results can only be obtained 
by precipitation with very dilute electrolytes and subsequent centri- 
fuging. Barium nitrate is added to the hydrosol in such quantity 
that the concentration of the salt is approximately 1/50001 ; after 
a few minutes, the mixture is centrifuged at a rate of at least 
9000 revolutions per minute. In this manner, the components are 
obtained in the same ratio as that in which they exist in equil- 
ibrium in the electro-hydrosol. Silver is estimated by the cyanide 
method. The silver hydrosols appear deeper brown by transmitted 
light in proportions as they contain less silver; with increasing 
silver content, the colour becomes more markedly green. The 
electrical conductivity increases with increasing silver content. 
The purity is expressed by the formula 100(Agd/Agt). The 
colloidal silver precipitated from the hydrosols is a dull, anhydrous, 
black powder which sometimes has a yellow lustre and shines 
when rubbed. It absorbs carbon dioxide from the air, dissolves 
readily in nitric acid with evolution of nitrous fumes, yields 
metallic silver and chlorine with hydrochloric acid, and is decom- 
posed at a bright red heat into silver and oxygen. It therefore 
appears to be a lower oxide of silver containing Ag 96°4—97°98%. 
The conductivity of the intercorpuscular liquid obtained by ultra- 
filtration is higher than that of the water used; it is therefore a 
solution of silver oxide. H. W. 


The Oxy-salts of the Alkaline Earth Metal Haloids. 
Equilibria in Ternary Systems. II. J. Mirixan (Zertsch. 
physikal. Chem., 1917, 92, 496—510. Compare this vol., ii, 257). 
—The equilibrium conditions in the ternary systems formed by the 
alkaline earth chlorides, hydrogen chloride, and water have been 
examined at 25°. 

In the system CaCl,-HCI-H,O, the solution containing 44°50% 
CaCl, and 3°3% HCl is in equilibrium with the solid phases 
CaCl,,6H,O and CaCl,,4H,O, and the solution containing 28°48% 
CaCl, and 21°40% HCl with the solid phases CaCl,,4H,O and 
CaCl, ,2H,O. 

In the system SrCl,-HCI—H,0, the solid phases occurring at 25° 
are SrCl,,6H,O and SrCl,,2H.O, and these co-exist in equilibrium 
with a solution containing 2°11% SrCl, and 27°14% HCl. 

For the system BaCl,-HCI-H,.O, the equilibrium data at 30° 
have been previously published by Schreinemakers (A., 1912, 
ii, 760). By combining the data for the system salt—acid—water 
with the data for the system salt—base—water (previous paper, Jor. 
cit.), a survey of the equilibrium relations in both alkaline and 
acid solutions is obtained. H. M. D. 

Formation of Tricalcium Aluminate. Epwarp D. CampBELL 


(J. Ind. Eng. Chem., 1917, 9, 943—946. Compare A., 1914, 
ii, 772),—Tricalcium aluminate seems to be best formed when the 
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compound 5CaO,3A1,0, is kept for a long time in contact with 
lime at a temperature just above the melting point of the eutectic 
solution of lime (1395°), but below the melting point of the pure 
compound, 5CaO,3A1,0, (1455°). The binary system of lime and 
alumina, containing more than 47°8% CaO, should be regarded as 
a solution of lime in the compound 5CaO,3A1,0,. Tricalcium 
aluminate may be considered to be a metastable saturated solid 
solution of lime in 5CaO,3A1,O,, or as 5CaO,3A1,0, with 4 mols: 
of CaO of crystallisation, rather than as a stable phase in the 
strict sense of the word. 2 Be 


The Refractory Properties of Magnesia. H. Le Cuaretier 
and B. Bocitcn (Compt. rend., 1917, 165, 488—491).—A com- 
parison of some six types of magnesia bricks for furnaces with 
reference to their resistance to crushing with rise in temperature. 
The best type, as regards high magnesium oxide content, showed a 
sudden fall in resistance at between 1500° and 1600°, less pure 
types showing a similar fall at between 1300° and 1400°. A ferro- 
chrome brick similarly compared showed a rapid loss of solidity at 
1100°. W. G. 


Theory of the Electrolytic Formation of Lead Tetra- 
chloride. Rorerr Kremann and Hermann Breymesser (Monatsh., 
1917, 38, 113—120).—The authors have investigated the mechan- 
ism of the formation of lead tetrachloride by the electrolytic oxida- 
tion of a solution of hydrochloric acid (D 1° 18) saturated with lead 
chloride (Elbs and Niibling, A., 1903, ii, 727). There are two possi- 
bilities: (1) the tetrachloride is directly formed on the anode 
and acts as a depolariser on the carbon electrode, or (2) lead 
chloride is formed on the anode and this then reacts in the solution 
with chloride liberated from the carbon electrode. To decide between 
the two possibilities the authors have determined the decomposition 
voltage at 0° and 21° of solutions of hydrochloric acid (D 1°18) and 
of similar solutions saturated with lead chloride. It is found 
that two breaks occur in each of the current-voltage curves. The 
first break occurs at 0°83 volt at 0° and 0°87 volt at 21°, and is the 
same for both solutions. The second occurs for hydrochloric acid 
alone at 0°99 volt at 0° and 0°95 volt at 21°, whilst for hydrochloric 
acid saturated with lead chloride the values are 1°04 volts at 
0° and 1:00 volt at 21°. From these results it is shown that the 
formation of lead tetrachloride is a secondary process between the 
lead chloride and chlorine formed respectively on the lead and 
carbon anodes, and differs in no way from the chemical method of 
formation of this substance as described by Friedrich (A., 1893, 
ii, 415). J. F. 8. 


The Heterogeneity of Steels. G. Carry and S. Bonneror 
(Compt. rend., 1917, 165, 536—540).—The authors find that the 
cupric reagent of Le Chatelier and Lemoine gives much clearer 
results than the other reagents commonly used for the attack of 
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steels prior to microscopic examination. They consider that the 
study of the heterogeneity of steels should be directed to two points, 
namely, (1) the distribution and relative dimension of the juxta- 
posed elements, and (2) the difference of quality between these 
elements. W. G. 


Electrolytic Deposition of Alloys and their Metallographic 
Examination. VII. Experiments on the Cathodic Prepara- 
tion of Pyrophoric Deposits from Glycerol-Water Solutions 
of Iron Salts with additions of other Salts, particularly 
Cerous Chloride. Roserr Kremann, Rupotr ScuHapINnGerR, and 
Ricuarpd Kropscu (Monatsh., 1917, 38, 91—111. Compare A., 
1914, ii, 96, 422, 615, 616).—In a previous paper experiments are 
described whereby pyrophoric alloys were prepared from solutions of 
iron salts in the presence of glycerol and magnesium salts. The 
present paper describes similar experiments in which cerous chloride 
is substituted for magnesium chloride. The experiments were 
carried out at various current densities and potential differences. 
The solutions contained quantities of glycerol amounting to 75% 
and 50% of the whole solution. The hardness and pyrophoric char- 
acter of the various deposits were determined in every case. It is 
shown that the substitution of cerous chloride for magnesium 
chloride does not increase the pyrophoric character of the deposit. 
In some cases a comparatively large amount of cerium is deposited 
along with the iron, but in no case is the amount so large as that 
contained in the technical pyrophoric cerium alloys. The presence 
of large amounts of cerium in certain cases is regarded as being due 
to secondary causes, and not to direct electrolytic deposition. A 
series of microphotographs of the various cathode deposits described 


is appended to the paper. J.F.S. 


Ferric Oxide and Alumina. Francis H. Scuerrz (J. Physical 
Chem., 1917, 21, 570—572).—The yellow colour in bricks has been 
shown ‘previously to be due to a yellow modification of anhydrous 
ferric oxide, which is rendered stable by alumina. In reference to 
this effect, some experiments have been made, in which solutions 
containing ferric and aluminium sulphates were precipitated with 
sodium carbonate, sodium hydroxide, and lime, the washed precipi- 
tates being dried and then heated gradually up to 1000°. The pre- 
cipitates obtained with lime water gave a buff-coloured product 
provided that the oxide mixture contains less than 8% of ferric oxide. 
The buff colour is not obtained when sodium carbonate or hydroxide 
is the precipitant. H. M. D. 


The Arrangement of the Atoms in Tungsten. P. Desye 
(Phystkal. Zeitsch., 1917, 18, 483—488).—The X-ray method for the 
investigation of crystal structure, described previously (compare 
this vol., ii, 437), has been applied in the investigation of samples of 
powdered tungsten. In spite of the fact that X-rays are very 
strongly absorbed by the metal, it has been found possible to obtain 
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interference figures, from which it is clear that tungsten crystallises 
in cubic forms, and that the elementary space lattice is a cube with 
a centrally situated point, the length of the edge of the cube being 
3°18 x 10-8 cm. H. M. D. 


The Search for Two Unknown Metals (Neomolybdenum 
and Neotungsten). M. Gerser (Mon. Sci., 1917, [v], 7, 73—83, 
121—127, 169—177, 219—226).—The author claims to have dis- 
covered that neither molybdenum nor tungsten is a simple sub- 
stance, each of these metals being accompanied by closely related, 
hitherto unrecognised elements, to which the names neomolybdenum 
and neotungsten have been given. It is suggested that the two new 
elements will fill the two unoccupied positions in the periodic table 
in group VII below manganese, their atomic weights being estimated 
approximately as: neomolybdenum=99°9, neotungsten=188. 
Chemically, each of the new elements is very closely related to the 
element with which it is found associated, and spectroscopically is 
quite indistinguishable therefrom. On this account it is suggested 
that each new element is a metallic isotope of the element with 
which it is associated, by analogy with the two forms of lead, which 
appear to be chemically and spectroscopically identical. 

Neomolybdenum was separated from molybdenum by fractional! 
crystallisation of a specimen of ammonium molybdate prepared from 
molybdenite from Glen Innis, New South Wales. The most soluble 
fraction, when analysed, gave for the metal an atomic weight = 100 
(Mo=96), and, moreover, the acidic oxide obtained by heating this 
ammonium salt was far more volatile than ordinary molybdic acid. 
The properties of neomolybdenum do not agree with those of the 
nipponium of Ogawa (A., 1908, ii, 952) supposed to be ekaman- 
ganese. 

From soluble metatungstic acid the author has prepared the 
ammonium isotungstate described by Laurent, the existence of which 
has been since denied or overlooked. In the isotungstic acid pre- 
pared from this, the metal had an atomic weight=186°5 to 187 
(W=184). This isotungstic acid, it is supposed, contains neo- 
tungsten. A long historical account of the tungstates is given. 


E. H. R. 


Mineralogical Chemistry. 


Minasragrite, a Hydrous Sulphate of Vanadium. 
WatpemarR T. ScHaLteR (J. Washington Acad. Sci., 1917, 7, 
501—503).—This mineral occurs abundantly at Minasragra, Peru, 
as a blue efflorescence on patronite, of which it is an alteration pro- 
duct. It is also being formed at the present time on museum 
specimens of patronite. On the specimen examined are the primary 


ii. 576 ABSTRACTS OF CHEMICAL PAPERS. 
minerals patronite, quisqueite, and bravoite, and the secondary 
minerals minasragrite, melanterite, morenosite, and gypsum. The 
mineral is probably monoclinic or triclinic, and has refractive 
indices a=1°515, B=1°525, y=1°545. It is readily soluble in cold 
water ; analysis of impure material gave: 

Insol. in 


V,0,. FeO. NiO. CaO. SO . water. H,O (diff.). 
5-29 0-97 1-92 0-46 10-92 66-16 j 14-28] 


Deducting iron, nickel, and calcium as melanterite, morenosite, 
and gypsum respectively, the figures for the vanadium sulphate 
become: V,O,, 24°64; SO,, 33°17; H,O, 42°19%, corresponding 
with the formula V,0,,380,,16H,0, which is interpreted as a 
hydrated acid vanadyl sulphate, (V,0,)H,(SO,),,15H,O. L. J. 8. 


Measurements of the Radioactivity of Meteorites. 
TERENCE T. QurRKE and Leo FINKELSTEIN (A mer. J. Sci., 1917, [iv], 
44, 237--242).—The radium content of twenty-two meteorites not 
previously analysed was determined. The method of preparation 
consisted in dissolving the metallic part of the mineral in hydro- 
chloric and nitric acid, and the undissolved part by fusion, separat- 
ing the radium from the solution obtained by barium sulphate. The 
latter was fused with potassium—hydrogen sulphate in a test-tube, 
which was sealed. After the emanation had accumulated, the con- 
tents of the tuke were again fused and air drawn through into the 
emanation electroscope. The results showed that the average stony 
meteorite contains less than a quarter of the radium in an average 
granite—7°6 x 10-18 gram of radium per gram of meteorite for an 
average of seventeen—and that the metallic meteorites are almost 
free from radium. The meteorites examined included aérolites, 
chladnite, eukrites, chondrites, siderolites, iron meteorites, octa- 
hedrites, and hexahedrite. F. S. 


Analytical Chemistry. 


A Universal Gas-Volumeter. Horace G. Demine (J. Amer. 
Chem. Soc., 1917, 39, 2145—2151).—A direct reading gas-measur- 
ing apparatus is described, in which the volume of the gas collected 
is not only reduced mechanically to standard conditions, but con- 
verted automatically into the percentage of any desired constituent, 
no matter what the nature of the substance or weight of the sample 
submitted to analysis. H. M. D. 


Use of Textile Fibres in Microscopic Qualitative 
Chemical Analysis. FE. M. Cuamor and H. I. Core (J. Ind. 
Eng. Chem., 1917, 9, 969—971).—-Silk fibres, previously treated with 
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10% sodium hydroxide solution for two hours at the ordinary tem- 
perature and then washed, are dyed with concentrated litmus solu- 
tion, washed, treated with very dilute acetic acid solution or sodium 
hydroxide solution, and again washed. Fibres thus prepared form 
very sensitive indicators for the detection of acids or alkalis in 
minute drops of solution. In testing a drop of solution the fibre is 
so placed that a part of it is not moistened by the solution, and this 
part serves for comparison when the drop is observed under the 
microscope. A W/4500-solution of a mineral acid gives a distinct 
reaction with the fibres, but the reaction with alkalis is not quite 
so sensitive. The litmus used in preparing the fibres must be puri- 
fied. Fibres dyed with Congo-red are useless for differentiating 
organic acids from mineral acids. W. P.S. 


Influence of Added Substances on the End-point in the 
Iodometric Titration of Hydrogen Sulphide. Atrrep R. 
Jayson and Rap E. Ossper (J. Ind. Eng. Chem., 1917, 9, 
975—977).—The red coloration which appears during the titration 
of hydrogen sulphide with iodine in acid solution is possibly due 
to acceleration of the hydrolysis of the starch to erythrodextrin 
under the conditions of the titration. This hydrolysis occurs at 
the point at which iodine and hydrogen sulphide react, and, 
although at ordinary concentrations iodine reacts with hydrogen 
sulphide and combines with starch in preference to erythrodextrin, 
at high local concentrations erythrodextrin iodide may also be 
formed. At the end of the titration, the mixture of red erythro- 
dextrin iodide and blue starch iodide gives a purple coloration 
which changes to blue as the former compound decomposes. The 
addition of various salts (sodium chloride, calcium chloride, mag- 
nesium sulphate, etc.) does not make the end-point more definite. 

W. BP. &. 


Estimation of Sulphur Dioxide {in Gases and Air]. 
O. R. Sweeney, Harry E. Ovrcavit, and James R. WitTHrow 
(J. Ind. Eng. Chem., 1917, 9, 949—950).—Oxidation with per- 
manganate is recommended, since permanganate solution is more 
stable than is iodine solution. To ensure complete oxidation, the 
permanganate must always be present in excess. About 475 c.c. 
of water, 30 c.c. of 2N-sulphuric acid, and 10 c.c. of N/200-per- 
manganate solution are placed in a stoppered bottle and about one- 
half of this mixture is transferred to another bottle; a small 
quantity of sulphurous acid is added to one portion so as nearly to 
destroy the pink colour, and permanganate solution is then added 
until the colour is equal to that of the solution in the other bottle; 
the solutions are again mixed and divided into two portions, one 
being reserved as a standard. (These operations are necessary 
owing to the fact that the colour obtained on re-titrating a mix- 
ture of sulphurous acid and permanganate is slightly different in 
tint from that of permanganate alone.) An excess of permanganate 
is then introduced into one of the bottles, this bottle is connected 
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with the reservoir containing the sample of gas, the latter and the 
solution are mixed, and permanganate is then added until the 
coloration is equal to that of the comparison bottle. The quantity 
of permanganate solution used in these later operations is equiva- 
lent to the amount of sulphur dioxide present. Ww. e. @. 


Estimation of Nitrogen by Kjeldahl’s Method. Orro 
Noite (Zeitsch. anal, Chem., 1917, 56, 391—393. Compare A., 
1916, ii, 146).—In the case of caffeine and uric acid, the digestion 
with sulphuric acid is accelerated when a current of sulphur dioxide 
is passed through the mixture, but with tetramethylammonium 
hydrobromide, the decomposition is still incomplete. The addition 
of oxalic acid also favours the conversion of caffeine and uric acid 
into ammonia. Ww. F © 


The Estimation of Nitrogen in Urine. Marre Liunepau. 
(Biochem. Zeitsch., 1917, 83, 115—119)—A modification of 
Kjeldahl’s method adapted to small quantities of substance (for 
example, 1 c.c. of urine), in which the apparatus described by the 
author for the estimation of acetone (this vol., ii, 584) is employed 
for distilling off the ammonia. 8. B.S. 


Estimation of Ammonia in Soils. F. Minter (Landw. 
Versuchs-Stat., 1917, 90, 147—-189).—See this vol., i, 722). 


A Method of Estimating Ammoniacal Nitrogen with 
Formaldehyde. G. H. C. van Bers (Chem. Weekblad, 1917, 
14, 968—975)—Formaldehyde reacts with ammonium salts in 
presence of excess of sodium hydroxide in accordance with the 
equation 6CH,O + 2(NH,).SO, + 4NaOH = C,H,.N,+ 2Na,SO, + 
10H,O. Titration of the excess of alkali furnishes the data 
required for calculating the percentage of ammonia, phenol- 
phthalein being employed as indicator. Without the excess of 
alkali, free sulphuric acid is formed, but titration of the acid with 
alkali gives unsatisfactory results, owing to the end-point of the 
reaction being indefinite. A. J. W. 


Some Factors influencing the Estimation of Nitric 
Nitrogen in the Soil. J. E. Greaves and C. T. Hirst (Soil Sci , 
1917, 4, 179—205).—The following procedure is recommended for 
the estimation of nitrate nitrogen in soil. One hundred grams of 
the soil are shaken with 500 c.c. of water for five minutes, the 
solution being clarified either (1) by the addition of 2 grams of 
potassium alum with the soil, or (2) by filtering through a 
Chamberland-Pasteur filter, or (3) by centrifuging. If the estima- 
tion cannot be proceeded with at once, using methods (2) or (3), 
0°5 c.c. of chloroform should be added to the solution. One 
hundred c.c. of the clear liquid is evaporated with 2 c.c. of strong 
aqueous sodium hydroxide down to 25 c.c., or, if carbamide is 
present, to dryness. The liquid is then diluted with 50 c.c. of 
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water and reduced by Ulsch’s method (compare A., 1891, 617, 960), 
using 5 grams of iron reduced by hydrogen and 30 c.c. of sulphuric 
acid (D 1°35), the estimation being completed in the usual manner. 
Provided that the soil is finely powdered, the five minutes’ shaking 
is sufficient, and the proportion. of soil to water may vary from 
1:5 to 1:25. The chlorides, sulphates, or carbonates of sodium, 
potassium, calcium, magnesium, manganese, or iron do not interfere 


with Ulsch’s method. W. G. 


The Estimation of Soil Phosphorus. Ctayron O. Rosr 
(Soil Sei., 1917, 4, 295—311).—A comparison of six different 
methods for the estimation of the total phosphorus in a soil. The 
author has modified Washington’s method for the estimation of 
phosphorus in rocks (compare “ Manual of Chemical Analysis of 
Rocks,” 1910) to make it equally satisfactory for soils. The modi- 
fication consists in an ignition at a dull red heat prior to the treat- 
ment with hydrofluoric and nitric acids, and later taking up the 
phosphoric acid with nitric acid, and drying the residue in an air- 
bath at 110°. The amount of titanium oxide found in soils is too 
low to interfere with the precipitation of the phosphorus. W. G. 


Estimation of Arsenic. III. Application to Iron Arsenic 
Pills. F. Lenmann (Arch. Pharm., 1917, 255, 305—307).—The 
simplified method of estimating arsenic in animal material 
previously described (compare Ruff and Lehmann, A., 1912, ii, 866; 
Lehrmann, A., 1913, ii, 242) is now found to be applicable to 
vegetable material if the distillate containing the arsenic tri- 
: chloride is collected, not in a solution of sodium hydrogen 
carbonate, but in 25% nitric acid; this solution is evaporated to 
dryness (whereby the volatile fission products of the organic matter 
which combine with iodine are oxidised), the residue is dissolved 
in a little alkali, and the arsenic acid in the filtered solution is 
estimated as usual after the addition of potassium iodide and 
sulphuric acid. 

The application of the method to the estimation of the arsenic 
in iron arsenic pills is described in detail. C. 8. 


Testing Sulphuric Acid used in the Manufacture of 
Dextrose {for Arsenic]. Anpré Kuine (Ann. Falsif., 1917, 10, 
451—453).—The Gutzeit test is recommended for the detection of 
arsenic in sulphuric acid, and a convenient form of apparatus is 


described for the purpose. W. 2B. &. 


Arsenical Dextrose. Anpré Kune (Ann. Falsif., 1917, 10, 
438—450).—For the detection and estimation of arsenic in 
dextrose (commercial glucose), the Marsh, Gutzeit, and diaphano- 
metric (turbidity obtained with sodium hypophosphite in sulphuric 
acid solution) methods are equally trustworthy. The last method, 
however, cannot be used if nitrates or nitrites are present. The 
arsenic in dextrose may be precipitated completely by treating the 
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dextrose solution with bromine and then adding a small quantity 
of sodium phosphate and “magnesia mixture” and an excess of 
ammonia ; the precipitate obtained is collected, washed, dissolved in 
nitric acid, the solution evaporated with the addition of sulphuric 
acid, and the residue tested in the Marsh apparatus. This pro- 
cedure may be employed in place of the usual method of destroying 
the organic matter by heating with sulphuric acid and nitric acid. 
When arsenical dextrose is used in brewing, a small quantity (about 
one-tenth) of the arsenic present is “fixed” by the yeast when top 
fermentation yeast is employed ; bottom fermentation yeast “fixes ”’ 
only traces of the arsenic. W. P. 8. 


Estimation of Zinc by Schaffner’s Method. G. Fenner and 
Roruscuitp (Zeitsch. anal. Chem., 1917, 56, 384—-390. Compare 
A., 1916, ii, 578).—The necessity of having exactly the same 
amounts of zine in the test solution and in the comparison solution 
applies only to the older modifications of the method. If hydrogen 
peroxide, potassium chlorate, or bromine is used to oxidise the iron 
present, care must be taken to remove the excess of these and 
certain reduction products before the titration is commenced. 


W. P.S. 


Analysis of White Metal Alloys. Estimation of Lead, 
Copper, and Antimony. RK. Howpen (Chem. News, 1917, 
116, 235)—For the estimation of lead and copper, the alloy 
(about 1 gram) is dissolved in a mixture of nitric and hydrochloric 
acids. Five c.c. of sulphuric acid and about 1 gram of tartaric 
acid are added to the solution, which is heated until the evolution 
of fumes ceases. The solution is then diluted and the precipitated 
lead sulphate filtered off. Sulphur dioxide is then passed into the 
filtrate, and the copper precipitated as cuprous iodide or as thio- 
cyanate. The precipitate is dissolved in dilute nitric acid, and the 
copper estimated by the addition of potassium iodide and titration 
with sodium thiosulphate. 

To estimate antimony, the alloy is dissolved in hydrochloric acid 
with the aid of potassium chlorate. Stannous chloride solution is 
added drop by drop until the yellow colour due to the copper is 
bleached, and the solution is then diluted and the copper reoxidised 
by passing air through the liquid. The antimony in the solution 
is then titrated by means of a standard solution of potassium 
bromate, the end-point being indicated by the addition of a little 
methyl-orange, which is bleached when the oxidation of the 
antimony is complete. H. M. D. 


Use of Titanium Trichloride in Analytical Practice. 
F. Macu and P. Leperte (Landw. Versuchs.-Stat., 1917, 90, 
191—224).—The use of titanium trichloride is recommended for 
various estimations, and when certain necessary precautions are 
taken, perfectly satisfactory results can be obtained. The authors 
suggest its use for the estimation of copper in copper sulphate and 
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in the estimation of sugar by means of Fehling’s solution, as well 
as for the examination of ferrous sulphate and hydrogen peroxide. 
The results obtained are as accurate as those given by gravimetric 
methods, and compare favourably with those of the permanganate 
method for the estimation of hydrogen peroxide. A convenient 
arrangement of the necessary apparatus is described. H. B. H. 


Separation of Aluminium from Iron by means of Ether. 
SamuEeL Parkin (J. Ind. Eng. Chem., 1917, 9, 951—953).—The 
dried, mixed aluminium and ferric chlorides are treated with a 
small amount of absolute alcohol containing 30% of hydrogen 
chloride, and the mixture is evaporated until the salts crystallise. 
The residue is again moistened with acid alcohol containing a trace 
of water, and ether is added gradually. Hydrated aluminium 
chloride, of varying composition, is precipitated, whilst the ferric 
chloride remains in solution. Ww. 2. B, 


Estimation of Iron in Glass Sand. Joun B. Fercuson 
(J. Ind. Eng. Chem., 1917, 9, 941—943).—The sand must be 
decomposed completely before the iron content can be estimated. 
Treatment with hydrofiuoric acid and sulphuric acid is not 
sufficient. The insoluble residue should be fused with potassium 
pyrosulphate, and a subsequent fusion with sodium carbonate is 
necessary in a few cases. W. P. 8. 


Estimation of Available Oxygen in Pyrolusite. ©. L. 
Barnesy (J. Ind. Eng. Chem., 1917, 9, 961—967. Compare this 
vol., ii, 274, 390).—The ferrous sulphate and direct iodometric 
methods are the most trustworthy for the estimation of available 
oxygen in pyrolusite. The oxalic acid method gives inaccurate 
results, owing to decomposition of the oxalic acid during the heat- 
ing required for the solution of the ore; this decomposition is 
accelerated in sunlight and in the presence of manganese salts. A 
small quantity of carbon monoxide is evolved from dilute sulphuric 
acid solutions containing oxalic acid, but oxygen is not liberated 
when manganese dioxide and oxalic acid react in dilute sulphuric 
acid solution. W. FP. &. 


Examination of Light Petroleums and _ Benzenes. 
JAROSLAV ForMANEK, Joser Kwnop, and JosEr Korser (Chem. 
Zeit., 1917, 41, 713—714; 730—731).—The presence of benzene in 
light petroleums may be detected by shaking a portion of the 
sample with a small quantity of an aniline colour, such as “Blue 
BT” or “Violet RT,” and filtering the mixture after two hours. 
If as little as 2% of benzene is present, the liquid will be coloured 
distinctly. By comparison with standards, this test may be 
rendered approximately quantitative. The presence of ether, 
alcohol, carbon disulphide, and chloroform interferes with the test 
to a certain extent. Tests for the detection of turpentine oil in 
light petroleum, depending on the absorption of bromine or iodine, 
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are untrustworthy, since other unsaturated compounds are often 
present. The freezing point of a sample affords some indication of 
its composition. Pure benzene freezes at +5°5°; a mixture of 
25% of benzene and 75% of toluene and xylene at —10° to —20°; 
a mixture of toluene and xylene at —70°; and technical xylene at 
—115°. The freezing point of light petroleum varies directly with 
the boiling point; a fraction boiling at 40° to 60° freezes at — 198°, 
whilst a fraction boiling at 200° to 220° freezes at —93°. 


W. P. S. 


Table for the Analysis of Foods containing Sugar. 
H. Lasoux and L. Ronnet (Anal. Falsif., 1917, 10, 453—457).— 
The following table is given as being useful to those engaged in 
the analysis of substances containing sugars. The solution, %, 
should be prepared from such a quantity of substance that it will 
contain from 5 to 10 grams of sugar per 100 c.c.; clarification is 
effected with basic lead acetate and sodium phosphate. 


In 100 e.c. of solution &. 


Solution =: Q grams or V c.c. of sample 


per 100 c.c. Sucrose, 7 

Solution = inverted: Q grams or V c.c. g,-—_%P_ _pnxK. 
of sample per 110 c.c. * 176-75/0-56¢t 

Dextrin solution : prepared from 100c.c. 
of solution 3. 

Fehling solution: 10 ¢.c. correspond | Reducing sugars, R,= 10,000q 
with qg gram of invert-sugar. Nxt 


Dextrose, 


Solution =: 50A + R(103-4—0-56t)—66-5S 


Polarisation in 20 em. tube at t°=A. G,= 


Polarisation of inverted solution in _ 156-4—0-56¢ 
29 om. tube at t° =A’. If dextrin is present, A is re- 


Dat. A’. placed by A -a, 


Levulose, L,—R-G. 


Solution «: : 
10 c.c. of Fehling solution reduced by Dextrose in excess, g,=G@-L, or 


N e.e. levulose in excess, 1,=L -G. 
Dextrin solution: Invert-sugar, I,=2L or 24 ac- 
Polarisation in 20 cm. tube at t°=a. cording to which is the 
Reducing power of saccharified solution, smaller. 
100/110. o 
10 a he Fehling solution reduced by Dextrin, A,= ame q 


The dextrin solution (if dextrin is present) is obtained by evapor- 
ating 100 c.c. of solution & to a syrup, adding 3 c.c. of hydrochloric 
acid and 100 c.c. of 90% alcohol, and collecting the precipitate after 
three hours. The precipitate is then washed with alcohol, dissolved 
in hot water, reprecipitated as before, and dissolved in water to 
make 100 c.c. of solution. Saccharification is effected by boiling 
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50 c.c. of this solution for three hours with the addition of 0°5 c.c. 
of hydrochloric acid; after cooling, the solution is neutralised and 
diluted to 55 c.c. W. P. 8. 


Schneyer Method for the Estimation of Lactic Acid in 
Urine. Mary E. Maver (J. Biol. Chem., 1917, 32, 71—76). 
—The modification of Meissner’s method for the estimation of 
lactic acid described by Schneyer (A., 1915, ii, 804) gives results 
which are too high, owing to the formation of carbon monoxide 


from hippuric acid and other substances besides lactic acid in the 
urine. H. W. B. 


Estimation of Lactic Acid in Wine by Moslinger's Method. 
THEODOR RoettTcEN (Zeitsch. Nahr. Genussm., 1917, 34, 198—207). 
—Mainly a reply to Baragiola and Schuppli (A., 1914, ii, 752). 
The barium chloride method as described originally (compare A., 
1901, ii, 700; 1902, ii, 180; 1912, ii, 1005) is trustworthy, and, 
provided that allowance is made for loss of lactic acid during dis- 
tillation and that the precipitation with alcohol in the proportion 
of 15:85 is carried out carefully, there is no need to modify the 
original process. W. P. S. 


Estimation of Oxalic Acid in Food. E. Arsenz (Mitt. 
Lebensmittelunters. Hyg., 8, 98—104; from Chem. Zentr., 
1917, ii, 320—321).—The oxalic acid content of foods is important 
in connexion with oxaluria. A table has been drawn up by Esbach 
for various foods. As doubt has been cast on some of the data, 
the author has carried out a series of analyses. The usual methods 
are either cumbersome or insufficiently accurate. The author 
recommends the following process. The dried material (10—20 
grams) is heated under reflux on the water-bath with 15% hydro- 
chloric acid (D 1°074, 150 c¢.c.), cooled, filtered into a measuring 
cylinder, and the residue lightly pressed. The clear, dark brown 
filtrate (120—140 c.c.) is exactly measured and evaporated to dry- 
ness. The residue is washed with water (about 20 c.c.) into an 
Allemann vessel and extracted with ether in a Soxhlet apparatus 
during twenty-four hours. After removal of the ether, the residue 
is dissolved in water, treated with ammonia, acidified with acetic 
acid, and the hot solution is precipitated with an excess of calcium 
chloride solution. After at least twelve hours, the precipitate is 
filtered, washed, redissolved in 6 c.c. of hydrochloric acid (15%), 
and again precipitated, and the process is repeated until the pre- 
cipitate appears pure under the microscope. It is then ignited and 
weighed. The following data were thus obtained, the numbers 
representing grams of oxalic acid in 1000 grams (the figures in 
brackets are those given by Esbach): black tea, 14°3 (3°7) ; cocoa, 
4°8 (45); pepper, 4°5.(3°2); rhubarb, 3°2 (2°4); spinach, 2°9 (3°2); 
sorrel, 2°7 (3°6); dried fig, 1°2 (1°0); roasted coffee, 0°8 (0°1); 
roasted chicory, 0°7 (0°7); wild strawberry, 0°6; raspberry, 0°5; 
bean, 0°45 (0°3); potato, 0°4 (0°4); beetroot, 0°3 (0°4); currant, 0°3; 
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pear, 0°45 (0°3); bilberry, 0°2; orange, 0°1; asparagus, 0°09 (?); 
cherry with stone, 0°08; tomato, 0°08 (0°05); grape, 0°08 (7%); 
cabbage, 0°07; cauliflower, 0°06; onion, 0°05; scorzonera, 0°04; 
endive, 0°03 (0°01); melon, 0°03; mushroom, traces (?); peach, 
traces (?); meal, traces (0—0°17) ; lemon, traces (—) ; celery, traces 
(0°02); plum, traces (—); apple, traces (traces). Oxalic acid could 
not be detected in peas, maize meal, rice, or nuts. H. W. 


Identification of Picric Acid in a case of Feigned Icterus. 
Simple Method of Identifying Poison in Blood. Lion 
Trxrer (Bull. Sci. Pharmacol., 1917, 24, 155—159; from Chem. 
Zentr., 1917, ii, 249).—The identification of picric acid is easily 
accomplished in the following manner. Fifteen drops of blood 
(taken from the finger tip) are mixed with 3 c.c. of sodium chloride 
solution (9°5%) and allowed to remain in an incubator for twenty- 
four hours. One to two c.c. of the salt solution are thoroughly 
agitated with an equal volume of methylene-blue solution 
(1:50,000), 10—15 drops of chloroform are added, and shaking is 
continued until any precipitate which may have been formed is 
again dissolved. After subsidence, a noticeable bottle-green to 
dark green coloration of the chloroform layer shows the presence 
of picric acid. The reaction is very sensitive and can be effected 
at a dilution of 1 part in 250,000. a. We 


The Estimation of Acetone. Marre Liunepant (Biochem. 
Zeitsch., 1917, 83, 103—114).—The actone is distilled off in a 
current of steam in an apparatus of given dimensions. In the case 
of urine, 2—5 c.c. are used for analysis, according to the intensity 
of the Gerhardt reaction. The acetone which distils over is 
estimated iodometrically. S. B.S. 


Colorimetric Estimation of Small Amounts of Aniline. 
Euias Etvove (J. Ind. Eng. Chem., 1917, 9, 953—955).—The 
method depends on the reaction between aniline and a _ hypo- 
chlorite, and is suitable for the estimation of aniline in the atmo- 
sphere of places where this substance is used ; the aniline is obtained 
in solution by passing 10 litres of the air through 10 c.c. of very 
dilute sulphuric acid. According to the indications of a pre- 
liminary test, this solution is diluted, if necessary, so that it con- 
tains not more than 1 part of aniline in 200,000 parts of solution. 
Twenty c.c. of the solution are then mixed with 1 c.c. of calcium 
hypochlorite solution containing about 0°1% of available chlorine, 
and, after two minutes, 1 c.c. of V/1-sodium hydroxide solution is 
added. After a further ten minutes, the coloration obtained is 
compared with standards prepared with known amounts of aniline 
under the same conditions and at the same time. As little as 1 part 
of aniline in 2,000,000 parts of solution gives a reaction, but in 
this dilution the coloration obtained is yellow instead of purple. 


WwW. F. @ 
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amide and (Taytor), T., 662; A., 
i, 514. 
sulphates, compounds of thiocarbamide 
and (Taytonr), T., 655; A., i, 514. 
thiocyanates, compounds of thio- 
carbamide and (Taytor), T., 659; 
A., i, 514. 


N-Alkylarylamines, preparationof(Mor- | 


GAN), A., i, 197. 

oy galactosides (BourQvELot), A., 
i, 379. 

— glucosides, biochemical synthesis 
of (BourquEtort), A., i, 379. 

Alkylmalonic acids, p-nitrobenzy] esters 
(LymMAN and ReErp), A., i, 334. 

Alkyloxyaminoformyl chlorides, prepar- 
ation of (Jones and NeurFeEr), A., i, 
325. 


Alkyloxyurea. See Alkyloxyamino- 
formyl! chloride. 
Alkyltoluidines, nitro-, molecular re- 


fractivities of (JANSEN), A., i, 128. 

Allantoin in mammalian blood(HunNTER), 
A., i, 184. 

Allotropy, Roéntgen-ray experiments on 

(Outre and Byt), A., ii, 286. 
and electromotive equilibria (Smits 
and ATEN), A., ii, 232. 

Alloxan, preparation of (Biitz and 
Heyy), A., i, 289. 

Alloxanic acid, constitution and deriva- 
tives of (Bittz, Hryn, and BEreIvs), 
A., i, 289. 

Alloxantin, colour of salts of compounds 
resembling (RETINGER), A., i, 519. 
Alloys, electrolytic deposition of (Kre- 

MANN, ScHADINGER, and Kropscn), 
A., ii, 574. 

resistant to sulphuric acid (IRMANN), 
A., ii, 478. 


| 1-Allyltheobromine (v. 


INDEX OF SUBJECTS. 


Allyl alcohol, compound of aluminium 
chloride and (GANGLOFF and HEn- 
DERSON), A., i, 533. 

Allylammonium palladochloride (Gurt- 
BIER, FELLNER, KRAUTER, FALco, 
KRELL, Scuutz, and WoERNLE), A.,, i, 
541. 

N-Allylbetaine, and its salts (v. Braun 
and Miter), A., i, 254. 

Allylearbinol, preparation of, and its 

henylurethane (GRISCHKEVITSCH- 
ROCHIMOVSKI), A., i, 154. 
Allylhippuric acid, synthesis of (SorEN- 
SEN), A., i, 89. 
ethyl ester (HAMMARSTEN), A., i, 81. 

Allylhomocholine, and its salts (v. 
Braun and MULLER), A., i, 254. 

3-Allyloxy-1-phenyl-4-methylurazole, 
tautomerism of (JOHNSON and ACREE), 
A., i, 480. 

2-Allylphenol, 4-amino-, and 4-nitroso- 
(Jacops and HEIDELBERGER), A., i, 
696. 

2-Allylphenoxyacetic acid, 4-amino-, 
and its acetyl derivative (JacoBs and 
HEIDELBERGER), A., i, 696. 

1-Allylpyrrolidine, and its salts (v. 
Braun and Mi.ieEr), A., i, 255. 

N-Allylstrychnine (v. Braun and Mit- 
LER), A., i, 255. 

1-Allylthalline (v. BRAUN and MULLER), 
A., i, 255. 

Braun and 

MULLER), A., i, 255. 


| Aloes, detection of (BeAL and OKey), 


Allyl sulphate (v. Braun and MULLER), | 


oy 1, 255 


A., ii, 279. 

Aloe-emodin, ¢fe/ra- and penta-bromo- 
(L&cER), A., i, 518. 

Aloin, molecular weight of, and its oxi- 
dation products (SrEL and KELBER), 
A., i, 41; (Seer, KELBer, and 
ScuarF), A., i, 577. 

Aloins (LtcEr), A., i, 276. 

Alpina nutans, constituents of ieaves of 
(KAFvxKv), A., i, 576. 

Aluminium, preparation of, electrolytic- 

ally (SELIGMAN), A., ii, 414. 
specific heat of (BrIsLEe), A., ii, 
475. 
reduction by means of (EcKERT and 
PoLuAk), A., i, 345. 
action of acetic acid on (SELIGMANN 
and WILLIAMs), A., ii, 317. 
Aluminium alloys, analysis of (STANs- 
BIE), A., ii, 510. 
with glucinum (OESTERHELD), A., ii, 
89. 
Aluminium salts, recovery of, from 
mineral silicates (FRAZER, HOLLAND, 
and MILLER), A., ii, 570. 
astringent action of (Loewy and 
WoLFFENSTEIN), A., i, 497. 
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Aluminium bromide, benzenesulphinic 
acid compounds with (OLIVIER), 
A., i, 550. 
carbide, preparation, properties and 
analysis of (Rur¥ and JELLINER), 
A,, li, 92. 
chloride, dialysis of, and preparation 
of the hydrated oxide (NEIDLE 
and Baras), A., ii, 262. 
compounds of, with unsaturated 
organic compounds (GANGLOFF 
and HENDERSON), A., i, 533. 
hydroxide, solubility of, in ammonia 
and ammonium salts (ARCRIBALD 
and HapastAy), A., ii, 93. 
absorption of a 7 (RaKUZIN 
al Braupo), A., 73, 124; 
(Raxw ZIN, FLIER, ant Biocn), 
A., t, 78; (Rak zn), A., ii, 
124. 
adsorption of toxins and anti-toxins 
by (RAKUZIN and FLIER), A 
181, 427. 
effect of ingestion of, on growth 
(LEARY and SnHers), A., i, 493. 
oxide («lwmina), mixtures of ferric 
oxide and (ScHEetz), A., ii, 574. 
efficiency of, as a desiccating agent 
(Dover and MArpEN), A., ii, 
500. 

Aluminium estimation and separation :— 
estimation of (Bere), A., ii, 220. 
separation of iron and (PALKIN), A., 

li, 581. 

Aluminium dust, analysis of (CLENNELL), 
A., ii, 335. 

Alunite from Marysvale, Utah (BUTLER 
and GALE), A., 1i, 490. 

Amalgams. See Mercury alloys. 

Ambrosia artemisifolia aon con- 
stituents of pollen of (Hey1), A., i, 
618. 

Amides, on er of (McMaster and 

LANGRECR), A., i, 334. 
pyrogenetic decomposition | of (Born- 
NER and ANpDREws), A., i, 10; 
(BoEHNER and WArD), A., i, 11. 
Amidines, synthesis of (ADAMS and 
BEEBE), A., i, 96. 
formation of (KNoRR), A., i, 255. 
p-Amidosulphobenzoie acid, p-dichloro-, 
and its use in sterilisation of water 
(Dakin and DunHAwM), A., i, 433. 
Amines (JoHNsoNn and BAILry), A., i, 
9; (SHEPARD), A., i, 19. 
catalytic decomposition of (SABATIER 
and Gaupion), A., i, 553. 
condensation of formaldehyde with 
(KroneBErc), A., i, 170. 
formation of nitriles from (SABATIER 
and GaupIon), A., ii, 460; (MAILHE 
and pE Gopon), A., i, 686. 
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Amines, aliphatic, formation of, from 
nitrites (NEoGI and CHOwDHURI), 
T., 899; A., i, 686. 
action of, on phenazthionium salts 
(KEHRMANN, Rosert, and SAn- 
poz), A., i, 226. 
aromatic, catalytic 
(BADISCHE ANILIN- 
Farrik), A., i, 127. 
mechanism of hydrolysis of (Fran- 
ZEN and Kempr), A., i, 262. 
action of, on aliphatic acids (DE’ 
Conno), A., i, 386. 
action of, on acetylacetone and 
benzoylacetone (TurNER), T., 1; 
A., i, 130 
action of formaldehyde on (LErerit 
and Maimeri), A., i, 452. 
action of formaldehyde and sulphites 
on, and their derivatives (LE- 
PETIT), A., i, 197. 

Amino-acids, synthesis of (HAMMAR- 

STEN), A., i, 81; (SGRENSEN),A.,i,89. 

optical properties of salts of (Lry and 
FicKEN), A., i, 706. 

derivatives of (BoRNWATER), A., i, 
137. 

compounds of ammonia and (BEr- 
GELL), A., i, 448. 

oxidation of, by chloramine-T (Da- 
KIN), A., i, 542. 

action of, on reducing sugars (MAIL- 
LARD), A., i, 251. 

substituted, titration of formaldehyde 
with (CLEMENTI), A., ii, 344. 

cyclic, methylation of (Hess and 
LEIBBRANDT), A., i, 354. 

colorations produced by bacteria with 
(CorNISH and WILLIAMs), A., i, 
613. 

removal and replacement of, in diet 
(AcKRoyp and Hors), A. %, 
237 ; (GErLInG), A., i, 605. 

estimation of, by the’ copper method 
(Koper), A., ii, 398. 

estimation of, in blood (AMANN), A., 
ii, 54. 

a-Amino-acids, formule 
MAN), A., i, 631. 
Amino-alcohols, secondary, aikylation 

of (Hess, Uispric, and Eicuet), A., 

i, 351. 

Amino-compounds, preparation of (JA- 
cops and HEIDELBERGER), A., i, 
559. 

aromatic, acylation of (Jacons and 
HEIDELBERGER), A., i, 552. 
Aminohydroxy- -eompounds, aromatic, 
electrolytic ~/ ae of (Soc. CHIM. 
INp., BASLE), A., i, 197. 
B-Amino-ketones, preparation and pro- 
perties of (MAYER), A., i, 89 


preparation of 
& Sopa- 


of (WATER- 
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5-Amino-ketones, preparation of (HAL- 
LER and RamMArt-Lucas), A., i, 665. 
Ammines, metallic (EpHRaAiIm and MILL- 
MANN), A., ii, 319. 
Ammonia, synthesis of (LE CHATELIER), 
A., ii, 257 
synthesis of, and its oxidation to 
nitric acid meng Wy -, li, 465. 
structure of (Brices), T., 260; A., ii, 
254. 
thermodynamic constants of (KEYES 
and Bascock), A., ii, 440. 
adsorption of, by charcoal (RicHarp- 
son), A., ii, 526. 
flame produced by combustion of, in 
oxygen (HAMmiIcK), A., ii, 85. 
catalytic oxidation of (ANDERSEN), 
A., ii, 138. 
analysis of gases used and produced in 
the oxidation of (Fox), A., ii, 503. 
compounds of amino-acids and (BEer- 
GELL), A., i, 448. 
action of calcium and, on benzene 
(DuMANSKI and ZvEREVA), A 
124. 
action of chlorine with (Bray and 
DowE 1), A., ii, 307. 
reactions between ammonium thio- 
sulphate and polythionate, sulphur 
dioxide and (EsPpENHAHN), A., ii, 
310. 
compounds of, with platinous nitrite 
(TscHUGAEV and KILTINOVIC), 


“9 1, 


compounds of silver salts, with (BRUNI 
and Levi), A., ii, 470. 

effect of carbohydrates on the accumu- 
lation of, by micro-organisms 
(WaxksMAy), A., i, 613. 

formation of, in soils (Koc), A., i, 
622. 

amount of, in blood (HENRIQUES and 


CHRISTIANSEN; BARNETT and 
Appts), A., i, 491. 

estimation of, by the boric acid method 
(ApLER), A., ii, 40. 


estimation of, by means of form- 
aldehyde (vAN Bers), A., ii, 578. 
estimation of, in blood (HENRIQUES 


and CHRISTIANSEN), A., i, 425. 
estimation of, in human _ blood | 
(Barnett), A., i, 359. 


estimation of, in soils (MUNTER), A., i, 
722; (BARAGIOLA and ScuupPPLi), 
A., ii, 380. 

estimation of, in urine (WErIss), A., ii, 
217; (Fourn and BgELt), A., ii, 
268 


Ammonification and nitrification in soils 
(LipMAN and Buregss), A., i 
(MIYAKE), 
A., i, 721; (MUNTER), 


i, 243 ; 
A., i, 244, 718 ; (GAINEY), 
A., i, 722. 
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Ammonium bases, substituted, double 
haloids of bismuth, copper, lead, 
mercury and silver with (Darra and 
Sen), A., i, 323. 

Ammonium salts, structure of (Bricés), 

T., 260; A., ii, 254. 

absorption of, by soils (MryAKeE), 
A., i, 247 

manurial experiments with (SdépER- 
BAUM), A., i, 192. 

analysis of (Morr), A., ii, 386. 

Ammonium dihydrogen arsenates and 

phosphates, crystal structure of 
(W. and D. Ascn), A., ii, 449. 

chloride, interaction of formaldehyde 


with (WERNER), T., 844; A., i, 
632. 

haloids, allotropy of (ScHEFFER), 
A., ii, 207. 

iodide, crystalline structure’ of 


(VEGARD), A., ii, 296. 

molybdate, recovery of, from residues 
obtained in estimation of phosphorus 
(Friepricn), A., ii, 536. 

nitrate, polymorphism of (WAL- 
LERANT), A., ii, 470. 

phosphomolybdate, occlusion of iron 
in (ARCHIBALD and KEEGAN), 
A., ii, 95. 

Triammonium hydrogen amet 
fluoride (RurF and Puato), A., ii, 
202. 

nickel selenate (Turron), A., ii, 415. 

silicate (ScHWARZ), A., ii, 31. 

sulphate, availability of, for soils 
(ALLISON and Cook), A., i, 621; 
(Wo.korrF), A., i, 622; (Cook and 
ALLIson), A., i, 623. 

iron alum, hydrolysis of (RAE), A., ii 


94. 

monosulphide, action of mercuric 
sulphide with (CHRISTENSEN), A., ii, 
83. 


polythionate, reactions between am- 
monium thiosulphate, sulphur di- 
oxide, ammonia, and (EsPENHAHN), 
An ii, 310. 

thiosulphate, reactions between am- 
movium polythionate, sulphur di- 
oxide, ammonia and (EsPpENHAHN), 

A., ii, 310. 

a (WiLtsTATTEeR and Zo.- 

| LINGER), A., i, 48. 

| Ampelopsin, and its salts (WILLSTATTER 

| and ZoLiincER), A., i, 48. 

— constitution of (Bav), A., i 


sae of, on the growth of Asper- 
gillus niger (WATERMAN), A., i, 
502, 530. 
| Amylacetoacetic acid, ethyl and menthy! 
esters (RuPE and WILD), A,, i, 538. 
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Amylacetone. See e-Methylheptan-s- 
one. 
isoAmyl alcohol, solubility of — 
salts in (Curtis and Burns), A., ii, 
260. 
isoAmylammonium palladi- and pallado- 
chlorides (GuUTBIER, FELLNER, 
KraAvurer, Fatco, Krewtt, Scuutz, 
and WorrRNLE), A., i, 541. 
Amylase, acceleration of the action of 
(Rockwoop), A., i, 358. 
inhibition of the action of (CHRzASzCz 
and JoscuT), A., i, 423. 
of malt, effect of bromides on action of 
(THomAs), A., i, 598. 


| 


| 
| 
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Analytical chemistry, modern, advance 
in (CHAPMAN), T., 203 ; A., ii, 266. 
Anhydride, C,,H,,0,Br, from a-bromo- 
cinnamic acid and benzoylacrylic acid 

(Boveautt), A., i, 270. 


| Anhydrides, acid, aliphatic, preparation 


of (DkrEyYFvs), : 
Anhydrite, ‘‘ oo Korte ie "(Résza), A 
214. 


| Anhydro-arabino-galactose-methoxy- 


hydrolysis of starch by (SHERMAN | 
| Anhydrobisdiketohydrindene. See 


and WALKER), A., i, 597. 
Amylene, reaction between trichloro- 
acetic acid and (TIMOFEEV and KRaAv- 

cov), A., ii, 134. 
s-isoAmylene, compounds of aluminium 
and ferric ene ag and (GANGLOFF 
and HenpERson), A., i, 533. 
isoAmyloxyacetic acid, ethyl ester, 
hydrazide of, and its derivatives 
(CurtIus and VAN DER LAAN), A., i, 
636. 
isoAmyloxyacetylazide (Currius and 
VAN DER LAAN), A., i, 636. 
isoAmyloxydihydroberberine (G. M. and 
R. Roxstnson), T., 968. 
isoAmylparabanic acid (SrizcEr), A., i, 
1-Amylpyrrolidine, and its salts (v. 
Braun), A., i, 170. 
3-isoAmylrhodanine, preparation and 
derivatives of (STIEGER), A., i, 171. 
isoAmylthioparabanic acid, and its imide 
(SrrecEr), A., i, 172. 
isoAmylurethane (OpairRA), A., i, 81. 
Anemia, lipoids in blood in (BLoor and 
MacPuersoy), A., i, 609. 
Anesthesine, condensations of, with 
isethionic acid (SALKOwskK1),A., i, 305. 
Anesthetics, detection of (HANKIN), A 
ii, 184. 
Analysis, application of acid and alkaline 
reactions to (BsERRUM), A., ii, 215. 
replacement of acetic acid as a reagent 
in (BAck), A., ii, 520. 
colorimetric (Lz Roy), A., ii, 418. 
electrolytic (GoocH and KoBAYASHI ; 
GEWECKE), A., ii, 334. 
electro-volumetric, apparatus for 
(KELLEY, ADAMs, and WILEY), A., 


ii, 512. 
microchemical (DENIG#S; TuUN- 
MANN), ~~ i, 345 ; (WisE; ALM- 


sTROM), A , i, 541. 

microscopic qualitative, use of textile 
fibres in (CHAMoT and CoLg), A., ii, 
576. 


' Anhydromethylenecitric acid, 


tetragalacturonic acid (EHRLICH), 
A., i, 323. 

Anhydroberberineacetophenone (G. M. 
and R. Rosrnson), T’., 968. 

Anhydroberberinenitromethane (G. M. 
and R. Roprnson), T., 968. 


Bindone. 

sodium 
salt. See Citarine. 

a —— Oe ei 
(PERKIN), A., i, 280. 

Anhydrosedoheptose, and its benzyl- 
idene derivative (LA ForGEr and Hup- 
son), A., i, 444. / 

Anhydroximes (Kosz and Scorr), A 
354. 


Aniline, preparation of, from ammonia 

and benzene (WizBAuT), A., i, 386. 

regeneration of, from substituted ani- 
lines (SABATIER and GAuDION), A 
i, 553. 

equilibrium of mixtures of hexane and 
(Keyes and HILDEBRAND), A.,ii, 565. 

equilibrium in the system, phenol and 
(Voano), A., ii, 81. 

additive compounds of (PFEIFFER, 
JOWLEFF, FiscHer, Monti, and 
Mutty), A., i, 207. 

action of methyl sulphate on (SHEP- 
ARD), A., i, 19. 

estimation of, colorimetrically (EL- 
VOVE), A., ii, 584. 

Aniline, dibromoiodo- derivatives (Sup- 
BOROUGH and LAKHUMALANI), T 
47; A., i, 128. 

p-iodo-, chloroacetyl derivative 
(JAcoBs and HEIDELBERGER), A., i, 
552. 

nitro-, refractivity of (JANSEN), A., 
ii, 401. 

Anilinium palladochlorides, bromo-, 
chloro-, and nitro- (GurBrer, FERit- 
NER, KrAvurer, Fatco, KreEtt, 
Scuvuz, and WoERNLE), A., i, 541. 

2-Anilino-1-benzsulphonazole (Scura- 
DER), A., i, 709. 

2-Anilinodiphenyl, 3:5-dinitro- (Bor- 
SCHE and ScHOLTEN), A., i, 390. 

3-Anilinoflavinduline, 2-amino-, and its 
salts (KEHRMANN and WEILENMANN), 
A., i, 416. 
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8-Anilino-8-o-hydroxyphenylethyl ethyl 
ketone, and its derivatives (MAYER), 
A., i, 90. 

Anilinomethanesulphonic acids, p-ami- 
no-, acetyl derivative, and p-chloro-, 
and their salts (LEPETIT . mae & 
198. 

1-Anilino-4-methoxy-2-methylbenzophe- 
nonesulphone (ULLMANN and v. 
GLENCk), A., i, 162. 

1-Anilino-4-methoxy-2-methylthioxan- 
thone (ULLMANN and v. GLENck), A., 
i, 161. 

1. Anilino-4- ‘methylthioxanthone (ULL- 
MANN and vy. Guienck), A., i, 160. 

3-Anilino-1: 8-naphthasultam- -4-quinone 
(ZincKE and ScutrMany), A., i, 38. 

8-Anilino-a-phenylacrylic acid, methyl 
ester (WISLICENUS, BOrNER, Kurtz, 
and BinnusEr), A., i, 268. 

8-Anilino-8-phenylpropionic acid, lac- 
tam of (STAUDINGER and ENDLE), A., 
i, 650. 

5-Anilino--uric acid (B1LTz and Heyn), 
A., i, 288 

Anilinoveratrole, dinitro- (HINDMARSH, 
Knicnt, and Ropinson), T., 944. 

Animal membranes, action of salts on 
swelling of, and of powdered colloids 
(Logs), A., ii, 453. 

Animal tissues, concentration of dex- 
trose in (PALMER), A., i, 494. 

Animals, emission of light by (TRoJAN), 

A., i, 427. 
formation of thiocyanic acid in 
(Drzant), A., i, 676. 

Anisic acid, p-nitrobenzyl ester (Lyons 
and Rerp), A., i, 559. 

p-Anisidinomethanesulphonic acid, so- 
dium salt (Lepetir), A., i, 198. 

Anisoles, dichloro- (HoLLEMAN), A., i, 
556. 

2-p-Anisoylbenzoic acid, 3:4:5:6-tetra- 
chloro-, and its salts (ORNDORFF and 
Murray), A., i, 339. 

Anisoylbenzylketoxime 
A., i, 343. 

er alcohols, 8-chloro- 
(JORLANDER), A., i, 222. 

Anisoylphenylethylene I a diacetate 
(JORLANDER), A., i, 344. 

Aahsegigheagtstagione oxide 
LANDER), A., i, 222, 343. 

Anisyl benzyl diketone, and its deriva- 
tives (JORLANDER), A., i, 343. 

Anisylbenzylglyoxal. See Anisyl ben- 
zyl diketone. 

3-Anisyl-2-benzylquinoxaline 
LANDER), A., i, 343. 


(JORLANDER), 


(JOR- 


(Jor- 


4-Anisylhydantoin-l-acetic acid, and its 
ethyl ester (JoHNsoN and Hany), A., 
i, 476, 
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Anisyl yy ketone (Jér- 
LANDER), A., i, 345. 
o- Anisylidenediacetophenone( PFEIFFER, 


JOWLEFF, FiscnHer, Monti, and 
MULLY), A., i, 208. 
4-Anisylidenehydantoin-l-acetic acid, 


and its ethyl ester (JoHNsoN and 

Haun), A., i, 476. 
a-Anisylidene-e-methylheptan-S8-one 

(RupE and WILD), A., i, 539. 
2-Anisylindone, and its 3-acetyl deriva- 


tive (JORLANDER), A., i, 344. 
Anisyl §-phenylethyl ketone (JOr- 
LANDER), A., i, 343. 
2-Anisyl-6-phenylpyryl ferrichloride 


(DittuHeEy), A., i, 661. 

p-Anisyl styryl ketone, additive com- 
pounds of (PFEIFFER, JOWLEFF, FIscu- 
ER, Monrt!, and Mutty), A , i, 208. 

Annual General Meeting, T.. 273. 

Anorthite, equilibrium of forsterite, 
silica and (BorKg), A., ii, 147. 

Antagonism, dynamical theory of 

(OsTERHOUT), A., i, 434, 435. 
of ions in solution (FrENsTRA), A., i, 
105. 

Anthocyanins (WILLSTATTER and Bot- 
TON), A., i, 42, 43; (WILLSTATTER 
and Burpick), A., i, 44, 49; (WILL- 
STATTER and ZOLLINGER), A., i, 45, 
47 ; (WILLSTATTER and WEIL), A,, i 


46, 49. 
Anthranilic acid, p-nitrobenzyl ester 
(Rerp), A., i, 334. 


1-Anthranilo-4-methylbenzophenone- 
sulphone (ULLMANN and v. GLENCK), 
A., i, 162. 

Anthraquinone derivatives, reduction of, 
by means of aluminium powder (Eck- 
ERT and PottaAk), A., i, 345. 

Anthraquinone, 2-amino-, preparation of, 

and itsderivatives( FArRBENFABRIKEN 
vorm. F. BaYver & Co.), A., i, 463. 
bromo-a-hydroxy- derivatives, pre- 
= of (FARBWERKE VORM. 
oe Banna & Bnrinine), 
, i, 40. 

a derivatives, preparation of 
benzoyl derivatives of (WEDEKIND 

& Co.), A., i, 464. 

Anthraquinone colouring matters, poly- 
hydroxy-, absorption spectra of 
(Meek), T., 969; A., ii, 558. 

Anthraquinone- -2-aldehyde, preparation 
of (CHEMISCHE FABRIK GRIESHEIM 
ELEKTRON), A., i, 40. 


Anthraquinone-l-arsenoxide (BENDA), 
A., i, 600. 

Anthraquinonearsinic acids, and 4- 
amino-, 3-amino-4-hydroxy-, 4-hydr- 


oxy-, and 3-nitro-4-hydroxy-, and their 
derivatives (BENDA), A., i, 599 


4 
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Anthraquinone-1:4-bisdiazonium chlor- 
ide (ScHAARSCHMIDT), A., i, 180. 

Anthraquinone-1:5-diarsinic acid, di- 
aminodihydroxy-, dihydroxy-, and di- 
nitrodihydroxy-, and their salts 
(BenDaA), A., i, 601. 

Anthraquinone-1-diazonium bromide and 
chloride, and 4-chloro- (ScHAAR- 
SCHMIDT), A., i, 179. 

Anthraquinone-2:7-disulphonic _acid, 
sodium salt, hydrate of (Cross.ry), 
A., i, 346. 

Anthrarufindiarsinic acid. See Anthra- 

quinonediarsinic acid, dihydroxy-. 

Antimony, colloidal, preparation of 

(GuTBIER and KRAvuTLe), A., ii, 
299. 

Antimony (richloride, viscosity of sys- 
tems ethyl ether or acetone with 
(KuRNAKOV, PERLMUTTER, and 
Kanovy), A., ii, 360. 

compound of thiocarbamide and 
(VANINO and Mussenus), A., i, 
196. 
sulphide, equilibrium of cuprous 
sulphide and (CHIKASHIGE and 
Yamaucni), A., ii, 143. 


Antimony estimation and separation :— | 


estimation of, in alloys (HAGMAIER), 
A., ii, 181. 

estimation of, in antimonial lead 
(McCasg), A., ii, 333. 

estimation of, and its separation from 
tin (Prim), A., ii, 392. 

estimation of copper, lead and (How- 
DEN), A., ii, 580. 

Antipyrine (1-phenyl-2:3-dimethyl-5- 
pyrazolone) and iodo-, pericdides of 
(Emery and PALKIN), A., i, 54. 

estimation of (FRANGoIS), A., ii, 226 ; 
(BovGautt), A., ii, 344. 

Antiseptics, new (BROWNING, GULBRAN- 
SEN, KENNAWAY, and THORNTON), 
A., i, 240. 

treatment of soils with (pu Buisson), 
A., i, 529. 

Apatite from Sunk, Styria (Gross- 
PIETSCH), A., ii, 489. 

Aphrosiderite from British Columbia 
(LARSEN and STEIGER), A., ii, 148. 
Apples, sugars in the juice of (Eorr), 

A., i, 531. 

Arabinose, kinetics of conversion of, 
into furfuraldehyde (KREMANN and 
Kern), A., ii, 251. 

l-Arabinose-p-tolylhydrazone (VAN DER 
Haar), A., i, 380. 

1-Arabonamide (WEERMAN), A., i, 546. 

l-Arabonic hydrazide (WrERMAN), A., i, 
548. 

Arachis hypogea (peanut), proteins of 
(JoHNs and Jonks), A., i, 191, 505. 
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Arachin (Jouns and Jongs), A., i, 191. 

Aracho-p-ethoxyanilide (DEr’ CoNNo), 
A., i, 388. 

Aracho-p-hydroxyanilide (DE’ ConNo), 
A., i, 388. 

Aracho-p-methoxyanilide (DE’ CoNNO), 
A., i, 388. 

Aracho-a- and -8-naphthalides (pE’ Con- 
No), A., i, 388. 

Aracho-p-phenylenediamide (pz’ Con- 
no), A., i, 389. 

Aracho-p-toluidide (pz’ Conno), A., i, 
387. 

Aracho-m-xylidide (DE’ ConNno), A., i, 
387. 

Arduinite (Brutows), A., ii, 492. 

Arginase, occurrence and activity of 

(EDLBACHER), A., i, 670. 

formation of urea by (CLEMENTI), A., 
i, 358. 

detection of, with formaldehyde (CLE- 
MENTI), A,, ii, 400. 

Arginine, change of, into creatine in the 
animal body (THompson), A., i, 369, 
673; (JANSEN), A., i, 606. ‘ 

Arginine, estimation of, in proteins 
(JANSEN), A., ii, 184. 

Argon, spectrum of (MEISSNER), A., ii, 

61 


dilatability and internal pressure of 
(Lepvc), A., ii, 356. 

estimation of, in mixed gases 
(BranpT), A., ii, 384. 

apparatus for estimation of (SIEVERTS 
and Branpt), A., ii, 103. 

Arsanilic acid. See Phenylarsinic acid, 

p-amino-. 

Arsenic, colloidal, preparation of 
(GuTBIER and KRAUTLE), A., ii, 
298. 

effect of, in brass (SMALLEY), A., ii, 
15. 


excretion of, in human urine (LOcKE- 
MANN), A., i, 495. 

Arsenious oxide, compounds of metallic 
haloids and (SCHREINEMAKERS and 
DE Baar), A., ii, 173, 203. 

Perarsenates, preparation of (ASCH- 
KENASI), A., ii, 467. 

trisulphide, apparatus for extraction 
of sulphur from (v. SPALLART), A., 
ii, 102. 

Arsenic organic compounds (FARBWERKE 
vorm. Meister, Luctus, & Brin- 
ING; TuHoms), A., i, 359; (BENDA), 
A., i, 599. 

aromatic (SIEBURG), A., i, 486. 

with thiophen (Sremnxorr), A., i, 
303. 

used in pharmacy, preparation of 
(SYNTHETIC PATENTS Co.), A., i, 
196. 


ii. 680 


Arsenic detection and estimation :— 
detection of (VUAFLART), A., ii, 
331. 


detection of, in tissues (GAUTIER and | 


CLAUSMANN), A., ii, 421. 


detection and estimation of, in dextrose | 


and in sulphuric acid (Ki1Né6), A., 
ii, 579. 

estimation of (Kxason), A., 151; 
(Hottrins), A., ii, 382 ; 
MANN), A., ii, 579. 

estimation of, as trisulphide (ScumiprT), 
A., ii, 331. 

estimation of, in beer and in dextrose 
(MutTretet), A., ii, 101. 

estimation of, in lead arsenate (GRAY 
and CuristIk), A., ii, 102; (Scnouz 
and WALDsTEIN), A., ii, 422. 

estimation of, in organic compounds 


(Ewrns), A., ii, 101. 
estimation of, in sulphuric acid | 
(PérfeRrIy), A., ii, 180. 
estimation of, in urine (KLASON), A., 
i, 186. 


os *- qaeemeenens (BenpbA), A., i, 

600. 

Arsenobenzene, physico-chemical pro- 
perties of derivatives of, and their 
transformation in the organism 
(Danysz), A., i, 430. 

diaminodihydroxy-, metallic deriva- 
tives of (Danysz), A., i, 599. 

Arylamines, secondary, separation of, 
from primary arylamines (THOMAS), 
T., 562; A., i, 451. 

Arylhydroxylamines, nitroso- (BAUDISCH 
and Fiirst; Baupiscn and KARZEFF), 
A., i, 830; (BaupriscH and Ktavs), 
A., i, 331. 

Ascitic fluid, estimation of albumin 
and globulin i in (AUTENRIETH), A., ii, 

400. 

Asparagine, use of alkalis in estimating 
(PAtET), A., ii, 555. 

Aspergillus niger, metabolism of (WATER- 

MAN), A., i, 73. 
citric acid fermentation by (CURRIE), 
A., i, 614. 
formation of starch-like substances by 
(Boas), A., i, 503. 
influence of amygdalin on the growth 
of (WATERMAN), A., i, 502, 530. 
effect of potassium nitrate on fermenta- 
tion by (MoLtIArD), A., i, 73. 
Aspirin. See o-Acetoxybenzoic acid. 
Aster, ee ge of (WILLSTATTER 
and Burpick), A., i, 44. 

Aster, summer. See "Aster and Calli- 

stephus. 
winter. See Chrysanthemum. 


Asterin, and its chloride (WILLSTATTER 
and Burpick), 


A, i, 44. 
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Atmospheric air, critical constants of 

(KUENEN and CLark), A., ii, 405. 

solubility of, in water (Coste), A., ii, 
463. 

effect of combustion of various sub- 
stances in an enclosed volume of 
(Mier), A., ii, 463. 

propagation of flame in mixtures of 
acetone and (WHEELER and Wuir- 
AKER), T., 267; A., ii, 249. 

ignition of mixtures of acetylene and 
(Hawarp and Sastry), T., 841; 
A., ii, 527. 

electrical ignition of mixtures of me- 
thane and (WHEELER), T., 41]; 
A., ii, 300. 

estimation of carbon dioxide in (H1e- 
eins and Marriott), A., ii, 270. 

estimation of gasolene vapour in 
(ANDERSON), A., ii, 338. 

estimation of ozone and oxides of 
nitrogen in (UsHEeR and Rao), T., 
799; A., ii, 502. 

See also Nitrous air. 

Atoms, structure of (HARKINS), A,, ii 

303 ; (Desye), A., ii, 434. 
structure and combination of (NoyEs), 
A., ii, 287. 
positive nucleus of (HAAs), A., ii, 628. 
varieties of (VAN DEN Broek), A., ii, 
85. 
volumes of, at absolute zero (LE Bas), 
A., ii, 357. 
Atomic numbers, relation of, to atomic 
weights (DuRRANT), A., ii, 253. 
Atomic theory (Scorr), T., 288 ; (LORENz 
and Posen), A., ii, 14, 15. 

Atomic volume. See Volume. 

Atomic weight of bromine (Guye), A 
ii, 199; (MoLEes; Reman), A., ii, 
200. 

of carbon (Motes; Guyer), A., ii, 257. 

of hydrogen (Guyer), A., ii, 412. 

of iodine (GuICHARD), A., ii, 201. 

of lead (HicHSNER DE CoNINCK), A., 
ii, 33; (Ricuarps and WAbDs- 
wortTH), A., ii, 91. 

of lead isotopes (Fasans and Lem- 
BERT), A., ii, 472. 

of tellurium (STAHLER and TeEscnR), 
A., ii, 202. 

of yttrium (Hopkins and BALKE), A 
ii, 34. 

of zirconium (VENABLE and BELL), 
A., ii, 479. 

Atomic weights (CHworson), A., ii, 27 ; 

(Baxter), A., ii, 254. 

table of, T., 1002; (Guys), A., ii, 
198. 

fundamental (BrnEeck1), A., ii, 197. 

numerical relations between (VoN- 
pDRACtEK), A., ii, 460. 


INDEX OF SUBJECTS, 


Atomic weights, relation of atomic 
number to (DuRRANT’), A., ii, 253. 
Attraction, ig we chemical force of | 

(GurvitscH#), A., ii, 123. 
Atropine, detection of (EDEk ), A., ii, 346. 
estimation of (RASMUSSEN), A., ii, 431. 
Augites from British Columbia ig 
REN, ALLAN, and ConNER), A., ii, 
149. 


| 


| 
| 
| 
| 
| 
| 
} 


aluminous, attempts at synthesis of | 
| Azo-compounds and their salts, absorp- 


(ScHUMOFF-DELEANO), A., ii, 496. 
Aurin, additive compounds of (PFEIFFER, 
JOWLEFF, FiscHer, Monti, and 
MuLtLy), A., i, 210. 
trihydroxy-(Guosu and Watson), T., 
826. 


Aurobismuthinite (Kornic), A., ii, 486. 

Auromercaptobenzenes, preparation of 
(FARBWERKEVOrM. MEIsTER, LucIUs, 
& Brinine), A., i, 199. 

2-Auromercaptobenzene.1-carboxylic 
acid, 4-amino-, sodium salt (Fars- 
WERKE VorRM. MEIsTER, Lucius, & 
Brinine), A., i, 199. 

Autocatalysis, chemical dynamics of 
(v. ZAWIDZK1), A., ii, 82; (v. ZAWID- 
zKI and StaronkKa), A., ii, 83; (v. 
Zawipzk1 and ZayKowsky}), A., ii, 84. 

Autoclave (Morey), A., ii, 305. 
use of glass-stoppered bottles 

(Krauss), A., ii, 462. 

Autolysis, influence of bile on (BRADLEY 
and TAYLorR), A., i, 364. 

Avocado, new sugar from the pulp of 
(La Foree), A., i, 118. 

Avogadro’s hypothesis, thermodynamic 
proof of (DEL LuNGo), A., ii, 68. 

Azides (W6nLER and Marty), A., i, 

383. 
sensitiveness of, and their detonation 
temperatures (WOHLER and Mar- 
TIN), A., ii, 466. 
2-Azido-1-benzsulphonazole 
DER), A., i, 709. 

Azines, action of cyanic and thiocyanic 
acids on (BAILEY and McPuHeErsoy), 
A., i, 587. 

Azine colouring matters (KEHRMANN), 
A., i, 415. 


in 


(ScHra- 


Azlactone, ©,,H,,O,NCI, from o-chloro- 


benzaldehyde (MAUTHNER and 
Mixa), A., i, 338. 
C\,H,.0.NBr, from m- fey mag eget 


oy (MAUTHNER and Mixa), A 


,,1,,0,N, 
(MAUTHNER and Mika), A., 


from a-naphthaldehyde 
i, 337. 


C.,H,,;0;N, from 2-methoxy-1-naph- | 


thaldehyde (MAuTHNER and MIKA), 
A., i, 337. 
Azobenzeneaminomethanesulphonic 
acid, sodium salt (Lepretir), A., i, 198. 


CXII. ii. 


| 
| 
| 
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Azobenzene-3:5:3’:5’-tetracarboxylic 
acid, and its sodium salt and methyl 
ester (MEYER and Wescue), A., i, 
341. 


| 2:2’-Azobenzoic acid, 6:6’-dichloro-, and 


its derivatives (ReEIcH and MERKI), 
A., i, 227. 
Azocarboxylic acids (ANGELI), A., i, 228. 
Azo-colouring matters, bisulphite com- 
pounds of (Vonosncoy), A., i, 300. 


tion spectra of (KEHRMANN and 
HEmMPEL), A., i, 593. 

Azoimide, formation of (Sommer), A., 
ii, 30. 

Azole derivatives, spectroscopy of (Roz- 
ANOV), A., ii, 284. 

Azoxybenzene, 2:2’-dihydroxy- 
IscH and HarrkKA), A., i, 357. 

Azoxybenzene-3:5:3’:5’- tetracarboxylic 
acid and its wre ester (MEYER 
and Wescue), A., i, 341. 

Azoxy- compounds, hi ydroxy- (Baupiscnr), 
A., i, 356. 


(Baup- 


| Azoxypiperonal, and its diphenylhydr- 


liv; A. & 


T., 


azone (Ropinson), T., 
227. 
Azoxyveratraldehyde (Robinson), 


Azoxyveratrole, and 6-bromo-, and 
6-mono- and 6:6’-dinitro- (RuRINSON), 
T., 114; A., i, 227. 


Babbit metal, analysis of (HAGMATIER), 
A., ii, 181; (Wirt), A., ii, 335. 

Bacilli, paratyphus, biochemical pro- 

perties of (DE GRAFF), A., i, 306. 
tubercle, fats of (BURGER), A., i, 499. 

Bacillus coli-xrogenes, differentiation of, 
by chemical means (CLARK and Luss), 
A., i, 528. 

Bacillus paralacticus (DucnACER), A., 
i, 612. 

Bacillus phenologenes, capable * pro- 
ducing phenol (BERTHELOT), A., i, 
305. 

Bacillus proteus vulgaris, scission of 
r-tyrosine by (Tsungi), A., i, 679. 


| Bacillus subtilis, scission of r-tvrosine by 


(Tsups1), A., i, 679. 
Bacteria, luminous (HARVEY), 
365. 
nitrogenous requirements of (GorDON), 
A., i, 528. 
action of various, on caseinogen and 
amino-acids (CORNISH and WIL- 
LIAMsS), A., i, 613. 
action of, on histidine (RAIsTRICK), 
A., i, 499. 
31 


Bey hy 
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Bacteria, a Wt of polypeptides 
by (OrsuKA), A., i, 369. 
action of, on proteins (Robinson and 
TARTAR), A , i, 498. 
action of, on ‘protein cleavage pro- 
ducts (SASAK1), A. i 107. 
agglutinated, biochemical activity of 


(Z1ron!), A., i, 680. 
killed, hydrolysis of racemic poly- 


peptides by (Miro), A., i, 679. 
of lucerne, effect of phosphorus com- 
pounds on (TRUESDELL), A., i, 242. 
soil, effect of acids and alkalis on 
(Gruzir), A., i, 480. 
effect of, on phosphates (HOPKINS), 
A,, i, 431 
influence of salts on (GnEAVEs), A., 
i, 243. 
Balance, limitations of the (BLount), 
, 1035. 
Banana fly. See Drosophila. 
Barbiturie acid, preparation of deriva- 
tives of (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A, i, 285. 
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Bases, equilibrium of a:ids and, in the 
animal body (HOWLAND and Mar- 
rioTT), A., i, 366. 

cyclic, Hofimann reaction with (v. 
Braun), A., i, 169. 
inorganic, sparingly soluble, deter- 
mination of strength of (VEsSTER- 
BERG), A., ii, 248. 
wW-Bases, researches on (G. M. and R. 
Ropinson), T., 958; A., i, 706. 
Bauxite, from Bihar, Hungary (v. 
HorvaAtn), A., ii, 487. 

Bean, jack. See Canavalia ensiformis. 

white. See Phaseolus vulgaris. 


| Beckmann rearrangement (KUHARA and 


use of, in estimation of furfuraldehyde | 


(Dox and PLaisance), A,, ii, 53. 

Barbituric acid, thio-, condensation of 

aromatic aldehydes with (Dox 
and PLAISANCE), A., i, 53. 

use of, in detection of ketohexoses 
(PLAISANCR), A., ii, 276. 

use of, in estimation of furfuralde- 
hyde (Dox and PLAIsANce), A 
ii, 53. 

Barium salts, action of, on plant cells 
(OstERHOUT), A., i, 373 

Barium hydroxide, glass valve to use 
with standard solutions of (HAYNEs), 
A., ii, 327. 

oxide, action of silica with (HrDVALL), 
A., ii, 205. 
sulphate, properties of (KARAOGLA- 
now), A., ii, 387. 
precipitation of (WrIsER), A., 
311. 

Barley, effect of hydrogen- and hydroxyl- 
ion concentration on growth of seed- 
lings of (HoaGLanp), A., i, 619. 

enzymic hydrolysis of the ge pa of 
(BAKER and Hutton), T., 121; A., 
i, 310. 

Base, C,,H..0,N., from p-phenetidino- 
methanesulphonic acid (LEPETI’), 
A., i, 199. 

CygHysg90,N,, or CygHs,0,N,, and its 
salts and derivatives, from reduction 
of methylpsychotiiue (Pyman), T., 
440. 


ii, 


Bases, structure of (Brices), T., 261; 
A., ii, 254 

formation of water in the combination 

of acids and (ZEITLER), A., ii, 463. 


WATANABE; KUHARA and ISHIKAWA), 
A., i, 87. 
Beer, distribution of 
(Suarpe), A., i, 620. 
estimation of arsenic in (MUTTFLET), 
A., ii, 101. 

Beer’s law, application of, to various 
solvents (SrewAktT and Wricnt), T., 
183; A., ii, 186. 

Beet, effect of sulphuric acid in soil on 
the growth of (ANDriik), A., i, 620. 
Benzaldazine, aldition of cyanic acid to 
(BAILEY and Moone), A., i, 355; 
(BaitLEy and McPurrson), A., i, 

587. 

Benzaldehyde, compound of aluminium 

chloride and (GANGLOFF and HeEn- 


nitrogen in 


DERSON), A., i, 533. 

condensation of methyl isopropyl 
ketone with (H. and P. Ryan), 
A., i, 348, 


Benzaldehyde, bromo- and chloronitro-, 
and their hydrazones (Reicn and 
Turkuws), A., i, 585. 


| Benzaldehyde-o-aminophenylhydrazone, 


derivatives of (FRANZEN and v. 
First), A., i, 58. 

Benzaldehyde-m-aminophenylhydraz- 
one, and its derivatives (FRANZEN and 
v. First), A., i, 60. 

Benzaldehydecyanohydrin, alkyl ethers 
of (Hess and Dorner), A., i, 337. 


Benzaldehydephenylearbamyihyarazone 


(BAILEY and McPueErson), A., i, 
587. 
Benzaldehydephenylhydrazone, aut- 


oxidation of, in alcohol (BuscH and 
KUNDER), A., i, 56. 
Benzaldehyde-p-sulphonamide, and its 
derivatives (DAKIN), A., i, 543. 
Benzamide, 0-amino-, ctiloroacetyl de- 
rivatives of (JAcozs and HEIDEL- 


BERGER), A., i, 552. 
m-amino- (JAcoBs and MHEIDEL- 

BERGER), A., i, 559. 
m-Benzamidosemicarbazide. See Cry- 


ogenine. 


its 
and 


Benzanthrone, synthesis of, and 
derivatives (ScHAARSCHMIDT 
GEORGEACOPOL), A., i, 274. 

p-Benzarsine oxide. Sve p-Carboxy- 
phenylarsine oxide. 

Benzaurin, additive compounds of 
(PFEIFFER, JOWLEFF, FISCHER, 
Mont, and Mutty), A., i, 210. 

Benzene, electronic formula of (Fry), 

A., i, 640. 
thermal decomposition of (ZANETTI 
and EGiorr), A., i, 327. 
viscosity of the system: stannic 
chloride and (KurNAkov, Prrt- 
MUTTER, and KANovy), A., ii, 360. 
equilibrium of solution of acetic acid 
in (BECKMANN, LikescHE, and 
GABEL), A., ii, 564. 
vapour, condensation of (ANDREN), 
A., ii, 192. 
electrochemical chlorination of (Ficu- 
TeR and GLANTZSTEIN), A., i, 124. 
action of ammonia and calcium on 
(DuMANSskKI and ZvErevaA), A. ,i,124. 
additive compounds of (PFEIFFER, 
JOWLEFF, FiscHer, Monti, and 
Mutty), A., i, 207. 
reaction of phthalyl chloride with 
(Corisarow), T., 10; A., i, 144. 
effect of, on the olfactory organ 
(BACKMAN), A., i, 498. 
combustion of, in the human organism 
(Fucus and v. Sods), A., i, 716. 
derivatives, spectrochemistry of (v. 
Auwens), A., i, 266. 
toxicity of, towards 
(Moore), A., i, 527, 678. 
utilisation of, by plants (Bokornxy), 
A., i, 682 
estimation of, in coal 
(HARKER), A., ii, 338. 
separation of toluene, xylene and, 
from light oils (EGLoFF), A., ii, 339. 
Benzene, chloro-derivatives, molecular 
volumes of (Fry), A., i, 640. 


tar oil 


(STEINMETZ), A., i, 548; (REposs!), 
A., i, 549. 
nitro-, action of sulphuric acid on 
(CrossLEy and OGILVIB), A., i, 328. 
s-trinitro-, additive compounds of 
(Supporoven), A., i, 84; (CADRE 
and Supnorover), A., i, 85; 
(PFEIFFER, JOWLEFF, FISCHER, 
Monti, and Mutty), A., i, 207. 
Benzeneazoacetylacetone, phenylhydraz- 
one of (Brnary, REITER, and 
SoENDEROP), A., i, 254. 
Benzeneazodimethylacetonedicarboxylic 
acid, p-nitro-, ethyl hydrogen ester 
(Scnroerer, Kesseter, Liescue, 
and Miitier), A., i, 148. 


INDEX OF 


insects | 


; | Benzenediazo-1-oxidesulphonic 
nitro-derivatives, crystallography of 


| Benzeneazo-8-naphthylamine, 
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5-Benzeneazodiphenyl, 2- hydroxy- 
(BorscnE and ScHOLTEN), A., i, 390. 

Benzeneazodiphenylmethane (BuscH 
and KunpEr), A., i, 58. 

2-Benzeneazo-1:5-dihydroxynaphtha- 
lene, 2-0-lhydroxy- (Fiscuer and 
Baver), A., i, 694. 

Benzeneazodihydroxynaphthalenes, p- 
hydroxy- (Guosu and Watson), T., 
823. 


Benzeneazo-a-naphthalenediazonium 
chloride, p-chloro- (TROGER 
Piorrowsk1), A., i, 669. 

Benzeneazo-a-naphthol, o-amino- 
(Guosu and Watson), T., 824. 

p-hydr- 
oxy-, and its hydrochloride (GHosH 
and Watson), T., 824. 

Benzeneazo-a-naphthylazoaniline, p- 
chloro- (TrOGER and Prorrowsk!), 
A., i, 669. 

Benzeneazo-a-naphthylazo-8-naphthol, 
p-chloro- (TROGER and Prorrowsk}), 
A., i, 669. 

Benzeneazo-a-naphthyldiazosulphonic 
acid, p-chloro-, potassium salt (Tr6- 
GER and Prornxowskt), A., i, 669. 

Benzeneazo-a-naphthylhydrazinesul- 
phonic acid, p-chloro-, and its potass- 
ium salt (l'r6GER and Piorrowsk1), 
A., i, 669. 

4-Benzeneazo-1-p-nitrophenyl-3:5-di- 
methylpyrazole, 4-p-vitro- (Vv. AU- 
WERS and AUFFENBERG), A., i, 629. 

4 Benzeneazo-A*-cyclupentene-2:5-dione- 
l-carboxylic acid, 3-hydroxy-, ethyl 
ester (WISLICENUS and ScHOLLKOPF), 
A., i, 703. 

a-Benzeneazo-A*-propenyl methyl ke- 
tone, S-amino- (BENARY, REITER, 
and SoENDEROP), A., i, 254. 

Benzenediazoniumsulphonates, —liydr- 
oxy- (MoreGan and Tomitns), T., 503, 
504; A., i, 482. 


and 


acids, 
and their salts (MorGaANn and Tom- 
Lins), T., 501; A., i, 481. 

Benzenedisulphonic acid, separation of, 
from sulphurie acid (DENNIs), A., i, 
515. 

Benzenedisulphonic acids, preparation 


and ionisation of (DrusHEL and 
Fe.ry), A., i, 126. 
Benzenesulphinic acid, aluminium 


bromide derivatives of (OLIVIER), A., 
i, 550. 

Berzenesulphonic acid, preparation of 
(Compr. pres Propuits CHIMIQUES 
D’ALAIS ET DE LA CARMARGUE), 
A., i, 5165. 

esters of (KUHARA and WATANABE; 
KvuHARA and IsHtKawa), A., i, 87. 


li. 684 


Benzenesulphonic acid, 2-amino-. See 
Sulphanilic acid. 

Benzhydrols, diamino-, bromoamino-, 
and chloroamino- (MonTaGyR), A, ', 
36, 37, 144. 

Benzidine, theory of the oxidation of 
(Woker), A., i, 62, 485; (MADE- 
LUNG), A., i, 285, 708. 

Benzidine-2:6:2’ :6’-tetracarboxylic acid 
(Mrver and Wescue), A., i, 341. 

a-Benzildioxime, preparation of (v. 

AuweERs), A., i, 572. 
use of, as a reagent for nickel (Gross- 
MANN and MANNHEIM), A., ii, 391. 
ee (BRaANDER), A., 


555. 
meee. ‘/_. + eo (BRAN- 
DER), A., i, 555. 
Pe eR Rnd See alloChryso- 
ketone. 


carbamidophenyl ester, 
and 


Benzoic acid, 
and its derivatives (JACOBS 
HEIDELBERGER), A., i, 553. 

B-diethylamino-6’-phenoxyisopropy] 
ester, and its salts (PyMAN), T., 
170; A., i, 305. 

ethyl ester, viscosity of the system 
stannic chloride and (Kur — 
PERLMUTTER, and KaAnov), A., ii, 
360. 

and bromo-, chloro-, and nitro-, p-nitro- 
benzyl esters ( Rein), A., i, 333. 

Benzoic acid, amino-, m- -chloroacety] 
derivative of (JACOBS and HEIDEL- 
BERGER), A., i, 552. 

p-amino-, ethyl ester. 

thesine. 
lactyl derivative, and 
(SALKowsk]), A., i, 392. 


See Anvs- 


its salts 


amino-, bromo-, hydroxy-, and nitro-, 
p-nitrobenzyl esters (Lyons and 
Rerp), A., i, 559. 


amino-,and hydroxy-, catalytic hydro- 
genation of(HousEN and Prav), 
A., i, 25. 
p-nitrobenzyl esters (LYMAN and 
Rep), A., i, 334. 
2:3:4:6-tetrahydroxy-, and its deriva- 
tives (NIERENSTEIN), T., 5; A., i, 


150. 
2:3:6-trinitro- (KORNER and Con- 
TARDI), A., i, 86. 
thiol-, esters of (KimBALL and Rep), 
A., i, 88. 


Benzoic acid »-arsine oxide, cholestery] 


and myricyl esters (SIEBURG), A., i, 
487. 

o-Benzoicsulphinide, p- ae deri- 
vative of (Lyons and Rep), A., i, 
559. 

Benzo-2:5-naphthyridine. See 2:5- 


Naphthadiazine, 
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Benzonitrile, 4-bromo-3-nitro-, and 3- 
nitro-4-amino-, and their derivatives 
(Bounscur, SracKMANN, and MAkKa- 
ROFF-SEMLJANSKI), A., i, 17. 

Benzophenone, 4-bromo-4’-amino., diazo- 

tisation of, in alcoholic solution 


(MonTaGng), A., i, 460. 
bromoamino-, bromonitro-, chloro- 
amino-, and chloronitro-derivatives 
(MonTaGne), A., i, 36, 37, 144. 
2:4:6:3':5’-pentahydroxy-. See Mac- 
lurin. 
Benzo-a- a?" ae (Bran- 
DER), A., i, 555. 


Benzopyrones, bromination of (SImoNnIs 
and Herovicr), A., i, 408. 
alkali hydrolysis of (Stmonis), A., i, 
580. 
p-Benzoquinone, and its bromo- and 
chloro-derivatives, additive compounds 
of (PFEIFFER, JOWLEFF, Fiscuer, 
MonrI!, and Muutty), A., i, 207. 
Benzotriphenylmethylamide (B RANDER), 
A., i, 555. 
Benzisvoxadiazole, preparation of (GREEN 
and Rowe), T., 618; A., i, 519. 
Benzoyl chloride, ext uytie decomposition 
of (MAILHE and Dr Gopoy), A., i, 137. 
Benzoylacetiminoethyl ether, crystallo- 
graphical and optical constants of 
(AMINOFF), A., i, 143. 
Benzoylacetone, action of aromatic 
amines on (TuRNER), T., 1; A., i, 130. 
Benzoylacetone-p- bromoanilide 
(TuRNER), T., 3; A., i, 180. 
my te and -8-naphthalides 
(TuKNER), T., 3; A., i, 180. 
Benzoylacetyleinnamoylmethylamine 
(Knust and Mumm), A., i, 415. 
Benzoylacrylic acid, mixed anhydrides 
from (BouGAULT), "A., i, 270. 


a age ae oxide (SirE- 
BuRG), A., i, 487. 

Benzoylalanine -p-arsinic acid (SIE- 
BURG), A., i, 487. 

Benzoylamylacetone. See a-Phenyl-¢- 
methyloctan-ay-dione. 

Benzoylaspartic acid-p-arsine oxide 
(Sigpure), A., i, 487. 

ee ‘p- -arsinic acid (SIE- 


BURG), A., i, 487. 
Pitino Sone p-nitro-, constitution 
and hydrolysis of (FRANcts), T., 1043. 
8-Benzoyl-y-bromo-7-3-bromo-4-meth- 
oxyphenylethylmalonic acid (KoHLER 
and Conant), A., i, 569. 
8-Benzoyl-y-3- bromo-4- -methoxyphenyl- 
ethylmalonic acid, y-hydroxy- (Kou- 
LER and Conant), A., i, 569. 
-Benzoy1-8-3-bromo-4-methoxyphenyl- 
ethylmalonic acid, methyl ester (Kou- 
LER and Conant), A., i, 568. 


- 


f 


3-Benzoy1-2-m-bromo-y-methoxyphenyl- 
cyclopropane-1:1-dicarboxylic acid, 
and its methyl esters (KOHLER and 
Conant), A., i, 568. 
8-Benzoyl1-y-3-bromo-4-methoxyphenyl- 
vinylacetic acid (KOHLER and Con- 
ANT), A., i, 569. 
8-Benzoyl-7-3-bromo-4-methoxyphenyl- 
vinylmalonic acid, methyl] ester (Kou- 
LER and ConANT), A., i, 569. 
Benzoyl--chlorophenylethylene 
(Boprorss), A., i, 224. 
Benzoylcinchoticine, and its derivatives 
(KAUFMANN, RorHLinN, and Brunn- 
SCHWEILER), A., i, 51. 
Benzoyldi-»-bromophenylbenzylidene- 
hydrotetrazone (BuscH and KuNDER), 
A., i, 58 


oxide 
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Benzoyldiphenylbenzylidenehydrotetra- 


zone (Buscu and Kunper), A., i, 57. 
Benzoylisoemetine (PyMAN), T., 439. 
-Benzoyl-7-ethylhexane, ¢-amino-, and 

¢-chloro- (HALLER and 

Lucas), A., i, 665. 
Benzoylformazylbenzene 

KUNDER), A., i, 57. 


(BuscH and 


Benzoylglutamic acid-y-arsine oxide 
(Siesure), A., i, 487. 
Benzoylglutamic-p- arsinic acid (SIzE- 


BURG), A,, i 
Benzoylhydroxylamide (BouGautt), A., 
i, 695. 
Benzoyliminoacetamidoacetylglycine- 
amide (BreRGELL), A., i, 448. 


Benzoyliminodiacetic acid, monoamide 
of (BERGELL), A., i, 448. 

Benzoyl-leucine-p-arsine oxide (SIE- 
BURG), A., i, 487 

Benzoyl-leucine-p-arsinic acid (SIE- 


BURG), A., i, 487. 
-Benzoy1-8-4-methoxyphenylethyl- 
malonic acid, methyl ester (KOHLER 
and Conant), A., i, 568. 
8-Benzoyl-8-methylamyl alcohol, and 
its acetate (HALLER and RAmanrt- 
Lucas), A., i, 665. 
-Benzoyl-7-methylhexane, ¢-chloro- 
(HALLER and Ramart-Lvcas), A., i, 
665. 
Benzoylmethylmaleinmethylimide. See 
2:5-Diketo-4-benzoyl-1:3-dimethyl- 
2:5-dihydropyrrole. 
2-Benzoylmethyl- 1-methylglyoxalone 
(Kunst and Mumm), A., i, 415. 
8-Benzoyl-8- methylpentane, e-amino-, 
a (HALLER and RaMARr- 
Lucas), A., i, 665. 


1-Benzoy1-3- -methylpyrazole, 5-chloro- 


(MicHaz.is and Rogan), A., i, 481. 

5-Benzoyl-1-methyluracil, 4-amino-, and 
its derivatives (Kunst and Mumm), 
A., i, 415. 


' 


RAMART- | 
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o-8-Benzoyl-a-naphthylbenzoic acid. 
See 3-Benzoy]-1-pheny]naphthalene 
o-carboxylic acid. 
Benzoy1-1:4-naphthylenediazoimide 
(MorGAN and Upron), 'l., 196; A., 
i, 300. 
a-Benzoyl-8-7-nitrophenylethy] alcohol, 
B-chloro-, and its derivatives (Bop- 


Forss), A., i, 225. 
ree oxides 
(Boprorss), A., i, 224. 


8-Benzoyloxy-1- -methyl.- 1:2.3:4-tetra- 
hydroquinoline, and its hydrochloride, 
and 8-p-nitro- (PyMAN), T., 171; A., 
i, 305. 

Benzoyl-p-phenetidine, p-amino-, and 
p-nitro- (PyMAN), T., 172; A., i, 305. 

4-Benzoylphenylacetic acid, 2-nitro- 
(Borscue, STACKMANN, and MAxKa- 


ROFF-SEMLJANSKI), A., i, 18. 
Benzoylphenylalanine-p-arsine oxide 

(S1epure), A., i, 487. 
Benzoylphenylalanine-p-arsinic acid 


(Sresvre), A., i, 487. 
8-Benzoyl-y-phenyl-7y-3-bromo-4-meth- 
oxyphenylethylmalonic acid, and its 
methyl ester (KOHLER and CoNnANT), 
A., i, 570. 
a-Benzoy1-8-pheny]-5-y-chlorophenyl- 
Acy-butadiene, and its dioxide (Bop- 
Forss), A., i, 224. 
Benzoyl-y-phenylenediazoimide (Mor- 
GAN and Upton), T., 195; A., i, 300. 
8-Benzoyl-a-phenylethyl alcohol, 8- 
chloro- (WIDMAN), A., i, 222. 
Benzoylphenylethylene diacetate (Jér- 
LANDER), A., i, 344. 
Benzoylphenylethylene oxide, and its 
derivatives (WIpMAN), A., i, 221. 
p-chloro-, and its diacetate (Jér- 
LANDER), A., i, 345. 
B-Benzoyl-y- phenylethylmalonic 
(KOHLER and Conant), A., i, 567. 
Benzoylphenylhydrazinobenzaldehyde- 
phenylhydrazone (Buscn and Kun- 
DER), A., i, 57. 
4-Benzoylphenylmalonic acid, 2-nitro-, 
methy! ester (BorscHE, STACKMANS, 
and MAKAROFF-SEMLJANSKI), A., i, 
18. 
4-Benzoy1-1-phenyl-3-methylpyrazole, 
5-amino-, ~ eg s of (MICHAELIS 
and Rosany), A., i, 481. 
bromo- and chloro- or es 
(MicHAELIS and RoJAHN), A., i, 
480. 
3-Benzoyl-1-phenylnaphthalene-o-carb- 
oxylic acid (SCHAARSCHMIDT and 
GEORGEACOPOL), A., i, 275. 
a-Benzoyl-8-pheny1-5-p-nitrophenyl- 
Acy-butadiene, and its dioxide (Bop- 
FoRss), A., i, 224. 


acid 
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3-Benzoy1-2-phenylcyc/opropane-1-carb- 
oxylic acid (KonLer and Conant), 
A., i, 568. 

3-Benzoy1-2-phenylcyclopropane-1:1-di- 
carboxylic acid, methyl esters (Kon- 
LER and Conant), A., i, 566, 567. 

8-Benzoyl->- phenylvinylmalonic acid, 
methyl ester (KOHLER and CoNnANrT), 
Bins i, 567. 

Benzoyl- -p-isopropylphenylethylene 
oxide (Boprorss), A., i, 224. 


Benzoyltyrosine-p- arsine oxide (SIrE- 
BURG), A., i, 487. 
Benzoyltyrosine-y-arsinic acid (Sik- 


BURG), A.. i, 487. 

Benzyl alcohol, behaviour of, in plants 
(OIAMICIAN and Ravenna), A,, i, 
681. 

alcohols, ¢ert.-amino-, and their deri- 
vatives (Vv. Braun), A., i, 174; (Vv. 
Braun and Herper), A., i, 175. 


bromide, 6-bromo-2-nitro- (ReicH and | 


TURKUS), 
chloride, preparation 
A., i, 640. 
iodide, 2:6-dinitro- 
NESSIAN), A., i, 554. 
sulphide, compound of ferric chloride 
with (Forster, Cooper, and Yar- 
row), T., 809; A., i, 646. 
sulphite (RicnTer), A., i, 24. 
Benzylaniline, 6-bromo-2-nitro- (REICH 
and Turkus), A., i, 585. 
Benzylanilinium palladoch!oride (Gur- 
BIER, FELLNeER, Krauter, FAtco, 
Kre.i, Scuutz, and WoERNLE), A 
i, 541. 
2-Benzyl-3-anisylquinoxaline, 2-a- 
chloro- (JORLANDER), A., i, 222. 
8-Benzyl-a-3-bromo-4-methoxybenzyl- 


A., i, 585. 


of (Conant), 


idenepropionic acid (KoHLER and 
Conant), A., i, 569. 
8-Benzylbutane (DumesyiL), A., i, 


654. 

Benzylcarbamidonormorphine, p-amino- 
(v. Braun and KINDLER), A., i, 
163. 

Benzyleyanonormorphine, p-nitro- (v. 
Braun and KINDLER), A., i, 163. 

(a)- and (8)-o-Benzylene-2:2-dimethyl- 
hydrindenes (FreUND, FLEIscuEr, 
and SremMeEnr), A,, i, 575. 

Benzylethylammonium pallado-trichlor- 
ide (GurBIER and Friiner), A, i, 
542. 

8-Benzylformhydroxamic acid, and its 
copper salt (Jones and Snegp), A., i, 
330. 

e-Benzylheptan-5-one-ye-dicarboxylic 
acid, ethyl ester (ScHROETER, KEs- 
SELER, LIESCcHE, and MiLuer), A., i, 
147. 
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| Benzylhydantoin-l-acetic acid, 4-hydr- 


oxy-, and its esters (JouNsoN and 
HAun), A., i, 476. 
a-Benzylideneacetylbutyric acid (H. and 
P. Kyan), A., i, 348 
Benzylideneaniline, 
(REicH aud Turkvs), 


6-bromo-2-nitro- 
A., i, 585. 


| Benzylideneaniline-y-sulphonamide 


(Dakin), A., i, 544. 

Benzylideneazobenzene-p-hydrazone 
salts, and chloro-, and nitro- (TrécER 
and Prorrowsk1), A., i, 668. 


| Benzylidenediacetophenone disemicarb- 


azove (DiLrHey), A., i, 579. 
3:3’-Benzylidenedi-indole, o-amino-. See 
Di-3-indolyl-o-aminopheny]lmethane. 
Benzylidenediketohydrindene, p-nitro- 
(KAUFFMANN and JEuTTeER), A., i, 395. 


| Benzylidenemalonylthiocarbamide, and 


o-hydroxy-, and o-nitro- (Dox and 
PLAISANCE), A., i, 53. 

a-Benzylidene-e-methylheptan-S8-one 
(Rurr and WIxp), A., i, 538. 


|B. Benzylidenethiocarbimidoacetie acid, 


(ReEIcH and OGa- | 


B-m-nitro- (STIEGER), A., i, 172. 
s-Benzylidene/sothiohydantoic acid, B- 
m-nitro- (STrEGER), A., i, 173. 


| 5-Benzylidene/sothiohydantoin, 5-i- 
|  nitro- (SrrrcEr), A., i, 173. 

8-Benzyliminobutyric acid, ethyl ester, 

tautomerism of (RiGHEIMER), A., i, 


4-Benzyloxytoluene-3-benzylthiol, 


335. 
4-Benzyl-1-methy]-1-dichloromethyl- 
4*° cyclohexadien-4-0l (v. AUWERs), 
A., i, 34. 
Benzylmethylpropylacetophenone (Dv- 
MESNIL), A., i, 654. 
a-Benzyl-a-methylvaleric acid, and its 


amide (DUMESNIL), A, i, 654. 
Benzylnormorphine, p-nitro-, and its 
hydrochloride (v. Braun and Kinp- 


Ler), A., i, 163. 

and 
its derivatives (ZINCKE and ARNOLD), 
A., i, 264. 

8-Benzylpentane A., 
654. 

5 Benzylpentan-y-one-£5-dicarboxylic 
acid, ethyl ester (ScHROETER, KEs- 
SELER, LIESCHE, and M@.ueEr), A., i, 
147. 

Benzylphthalimide, 2:6-/initro- (REICH 
and OGANESSIAN), A., i, 554. 

Benzylisopicramic acid. p-nitro- (MEL- 
pOLA, Foster, and Brigutmay), T 
553, A., i, 454. 

Benzylsulphonalanine aud 
BaILey), A., i, 10. 

Benzylsulphonamide, ee 
(Jounson and BAI Ey), A., i, 

Benzylsulphonaminopropionamide 
(JOHNSON and BAILEY), A., i, 


(DuMESNIL), i, 


(JOHNSON 


salt 


v=) 


10. 


INDEX OF 


ye 
(JOHNSON and Batvey), A., i, 10. 

Benzylsulphonnitrobensylamides (JOHN- 
son and Bariey), A., i, 10. 

Benzyltetramethylammonium (SCHLENK 
and Ho.rz), A., i, 262. 

$-Benzylthiol-p-cresol, and its deriva- 

tives (ZINCKE and ARNOLD), A., i, 

264. 

Betaine, C,H,,0,N, andits picrate, from 
methylation of a-aminobutyriec acid 
(Komatsu), A., i, 140. 

C,.H,,0.N, and its picrate, from 
methylation of phenylalanine (Ko- 
MATSU), A., i, 140. 

C,3;H,,0,;N, and its picrate, from 
methylation of tyrosine (KoMATsv), 
A., i, 139. 

Betaine, formula of (WATERMAN), A., i, 
631, 

Betaines, meagre of, in plants 
(Komatsv), A., i, 12 

Bile, influence of, on aul (Brap- 
LEY and Taytor), A., i, 364. 

influence of, on production of phenol 
(DvuBIy), ie i, 602. 

Bile acids (WIELAND and Sorce), A., i, 
685. 

Bile pigments (Kiser), A., i, 421. 
detection of (KALLOs), A., ii, 555. 

Bilirubin, and its derivatives (KisrEr), 
A., 4, 

diazo-reaction for (VAN DEN BERGH 
and MvuLuEn), A., ii, 58. 

Binary systems, equilibrium in (KruyT 
and HrLpERMANN; VOANO), A., ii, 
81; (Kruyr), A., ii, 133. 

Bindenol, anilides of (WisiiceNus and 
Scuneck), A., i, 274. 

p-Bindenylaminobenzenesulphonic acid, 
sodium salt (WisLiceNus’ and 

Scuneck), A., i, 274. 

Bindenylaniline, and its hydrochloride 
(WIsLIiceNus and ScHNEcK), A., i, 
274. 

eee (WISLICENUS and 
Scuneck), A., i, 274. 

p-Bindenylpheny!dimethy amine (Wis- 

LICENUS and ScuHNneck), A,, i, 274. 

Bindone, and its derivatives (Wisit- 
CENUS and PFANNENSTIEHL), A,, i, 
273; (WIsLICENUS and ScHNECK), 
A, 4, 374. 

Biological processes, detection of 
-_ca in (ScHEMINZKY), A., i, 

3 

a wee (HARVEY), A., i, 365 ; 

, 436. 

Pm metabolism (HELLER), A., i, 
427. 

Birch, constituents of leaves of (GRAs- 

SER), A., i, 437. 
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3:5-Bisbenzeneazodiphenyl, 2-lhydroxy- 
(BorscHE and ScHOLTeN), A., i, 
390. 

Bis-p- ett Anes 
(Senior), A., i, 97. 

Biscyanamides, hydrolysis of (v. 
Braun), A., i, 173. 

Bis-diphenylglycollohydrazide (Curtius 
and GOLDBERG), A., i, 637. 

Bismuth, enantiotropy of (Wir- 

SCHMIDT), A., ii, 323. 
crystalline structure of (JOHNSEN), A 
ii, 143. 
purification of (MyLius and Gros- 
cHUFF), A., ii, 37. 
Bismuth alloys with tin (BucHeR), A., 
ii, 211. 

Bismuth ¢richloride, double salts of, 
with chlorides of bivalent metals 
(WEINLAND, ALBER, and ScHWEI- 
GER), A., ii, 374. 

trioxide, equilibrium of hydrochloric 
acid and (Jacoss), A., ii, 176. 
oxychlorate (VANINO and Mussenve), 
A., ii, 264. 
Bismuth organic compounds : — 
haloids, compounds of thiocarbamides 
and (VANINO and Mussenve), A., 
i, 196. 
compounds of, with haloids of sub- 
stituted ammonium bases (DATTA 
aud Sen), A., i, 323. 
Bisthiophenylpropiol-p-toluidide (Wor- 
RALL), A., i, 336. 
sym- -Bistriarylmethylhydrazines, molec- 
ular rearrangement of (STIEGLITZ and 
Senior), A., i, 97. 

Bixin (HeIpuscHKA and Panzer), A., 
i, 408; (RINKEs and VAN HASsEL?), 
A., i, 660. 

constitution of (HeRzIG and FALrTIs), 
A., i, 577. 

Blood, human, determination of total 
volume of (pE Crinis), A., i, 
489. 

hydrion concentration of (PoRGEs), 
A., i, 64; (HAssELBALCH), A., i, 
490. 

hydrogen number and oxygen-com- 
bining capacity of (HASSELBALCH), 
A., i, 601. 

of infants, acidosis in (HASSELBALCH), 
A., i, 425. 

mammalian, allantoin in (HUNTER), 
A., i, 184. 

ammonia content of (HENRIQUES and 
CHRISTIANSEN ; BARNETY and Ab- 
pis), A., i, 491. 

human, calcium content of (LYMAN), 
A., i, 491. 

cholesterol and its esters in (BLooR 
and Knupson ; Denis), A., i, 236. 
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Blood, coagulation of (StruBER and HEIM), 
, i, 100; (StvBER and PARTSCH ; 
HEKMA; ; Howe), A., i, 101; 
(Rescu), A., i, 303; (HEKMA), Pa 
i, 861; (Gasser), A., i, 426; 
(Herzretp and KiinceEr), A., i, 
671; (CHO), A., i, 672. 
chemistry of the colouring matter of 
(ZALESK1), A., i, 485. 
relation between the dextrose con- 
centration and the water in (HILLER 
and MosENTHAL), A., i, 99. 
effect of the ery on dextrose in 
(Vv. Korésy), A oy one 
diastatic activity of, in diabetes and 
nephritis (Myers and KILLIAy), 
A., i, 269. 
enzymes of (SaTrA), A., i, 100. 
gases of, Barcroft’s apparatus for 
measuring(MtnzEr and NEUMANN), 
A., i, 520. 
formation of lactic acid in (MACLEOD 
and Hoover), A., i, 426. 
lipoids in, in anemia (BLoor and 
MacPuersoy), A., i, 609. 
amino-acid nitrogen in (Bock), A., i, 
360. 
of fish, non-protein nitrogen in (WIL- 
son and ApotpnH), A, i, 360. 
change in the residual nitrogen of, 
during an army march (FEIGcL, 
Knack, and Koopmann), A., i, 
64. 
removal of protein and estimation of 
creatine in (GREENWALD), A., i, 
523. 
reducing power of (FEIGL), A., i, 426 ; 
(Gress: ACH and STRASSNER), A., i, 
491. 
sugar in (McDANELL and UNDER- 
HILL; McGuicGan), A., i, 359. 
from the liver, polysaccharide in 
(Macteop), A., i, 524. 
effect of carbon dioxide on the ex- 
change of sulphates between corpus- 
cles and plasma in (DE Boer), A., 
i, 671. 
urea in, due to diet of oats (LEwis 
and Karr), A., i, 100. 
of new-born children, urie acid in 
(Kincspury and Sepewick), A., i, 
601. 
Blood detection and estimation :— 
detection of (FuLp), A., ii, 228. 
detection of, in urine, feeces and patho- 
logical tluids (THEVENON and Rot- 
LAND; JUSTIN-MUELLER), A., ii, 
432. 

detection of picric acid in (T1x1ER), 
A., ii, 584. 

estimation of ammonia in (HENRIQUES 
and CHRISTIANSEN), A., i, 425. 
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Blood detection and estimation :— 

human, estimation of ammonia in 
(BARNETT?), A., i, 359. 

estimation of calcium in (LyMAn), A., 
ii, 271. 

estimation of carbon 
(ZunTz), A., ii, 384. 

estimation of chlorides in (Foster), 
A., ii, 539. 

estimation of cholesterol in (BLooR), 
A., ii, 275. 

estimation of creatine and creatinine 
in (Witson and Ptass), A., i, 
360. 

estimation of creatinine in (GETTLER 
and OPPENHEIMER), A., ii, 184. 

estimation of dextrose in (ScHUMM), 


monoxide in 


A., i, 713; (BAuziIL and Boyer; 
McGuigan and Ross), A.,_ ii, 
548. 

estimation of amino-nitrogen in 
(Bock), A., ii, 159. 

estimation of oxygen in (VAN SLYKE), 
A, ii, 328 


estimation of polypeptides and amino- 
acids in (AMANN), A., ii, 54. 
estimation of sugar in nna yg A, i, 
64; (Ratny and Hawick), A., ii, 
9; (Wor and BALL), A., ii, 106; 
(CAMMIDGE), A., ii, 276; (Mc- 
GviGAan), A., ii, 428. 
estimation of uric acid in (BoGERT), 
A., ii, 518. 
Blood- en Posner glycolytic enzymes of 
(Lomproso), A., i, 182 
red, endocoagulat: on in (Rononyt), 
A., i, 236. 
permeability of, to 
(Rounony!; Rownoxyi 
RANT), A., i, 235. 
absorption of carbon dioxide by 
(BuckMAsTER), A., i, 671. 
Blood serum, ultra-violet absorption 
spectra of (Lewis), A., ii, 62. 
tables for the alkaline reserve of 
(McCLenpon, SueD ov, and Tuom- 
son), A., i, 671. 
effect of phosphates on the calcium in 
(BrncEr), A., i, 677. 
human, phosphates in (FEIGL), 
520. 
estimation of albumin and globulin in 


electrolytes 
and Lé- 


A,, i, 


(AUTENRIETH), A., ii, 400. 
estimation of chlorine in (LaupArt), 
A., ii, 539. 


Body fluids, detection of ferrous salts in 
(Poprsco), A., ii, 44. 

Boiling point, variation of, with chemical 
constitution in homologous series 
(ForBEs), A., ii, 292. 

ratio of, to the critical temperature 
(Herz), A., ii, 14. 
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Bones, estimation of selenium in (GAss- 
MANN), A., ii, 540. 

Boric acid. See under Boron. 

Borohydrates. See under Boron. 

Boron, pure, preparation of (Popszus), 

A., ii, 374. 

compounds of, with hydrogen and 
oxygen (TRAVERS, Gupra, and 
Ray), A., ii, 307. 

Boron alloys with iron (TscHISCHEVSKY 
and Herpt), A., ii, 372. 

Boron compounds, action of, on growth 
of wheit (Cook and Witsown), A., i, 
721. 

Boron frioxide, and its hydrates 

(Myers), T., 172; A., ii, 204. 
Boric acid, estimation of, volumetric- 
ally (St. Jonn), A., ii, 152. 

estimation of, in glass (NICOLARDOT 
and Bouper), A., ii, 383. 
Borates (Snorci and Mecacct), A., ii, 
138. 
Perborates, detection of, in presence 
of other per-salts (MoNNIER), A,, ii, 


98. 

Borohydrates, preparation, properties 
and constitution of (TRAVERs, 
Gupra, and Ray), A., ii, 307. 

Boron, estimation of, in boron steel 

(AscHMAN), A., ii, 102. 

Boron steel, estimation of boron in 


(AscHMAN), A., ii, 102. 

Brain, cerebrosides of the (LEVENE and 
West), A., i, 525. 

Brass, effect of arsenic in (SMALLEY), 
A., ii, 315. 

Brassidic acid, isomerism of erucic acids 
and (MASCARELLI), A., i, 195. 

Braun’s reagent, use of (RINKEs), A., ii, 
550. 

Brazilin, constitution of (PFEIFFER and 
GrRiMMER), A., i, 661. 

Bread, digestibility of (BLAKE), A., i, 
361. 

Brilliant-green (BrowNING, GULBRAN- 
SEN, KENNAWAY, and TxHornron), 
A., i, 240. 

Bromination (Darra and CHATTERJEE), 
A., i, 1h 

Bromine, atomic weight of (Guyer), A., ii, 

199; (Motes; ReErmaAn), A., ii, 
200. 

free energy of various forms of (LEWIS 
and RANDALL), A., ii, 15. 

mixture of chlorine and, as a quantita- 
tive light-filter (Peskov), A.,ii, 349. 


determination of molecular weights in | : 
_ a-Butylhexoylurethane (Oparra), A., i, 
81. 


(Wricurt), A., ii, 28. 

apparatus for recovery of (COLLINGS), 
A., ii, 29. 

water, action of, on ethylene (READ 
and WILLIAMs), T., 240; A., i, 313. 


| 
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Bromine :-— 

Hydrobromic acid, density of (Re1- 
MAN), A., ii, 137, 200; (GuyRk), 
A., ii, 199; (Mors), A., ii, 200; 
(Murray), A., ii, 201. 

Bromides, estimation of (Rupr), A., ii, 

510. ° 

estimation of, in presence of chlor- 
ides (Rupp and Ho.uatz), A., ii, 
327. 

Bromine, estimation of, in organic com- 
pounds (Mert and Lirr), A., ii, 383. 

Brucine, compound of mercuric nitrite 
and (lAy), T., 509; A., i, 470. 

Bucherer reaction (FRANZEN 
KeEmrrF), A., i, 262. 

n- and iso-Butaldehydes, derivatives of 
(HARRIES and OppENHEIM), A., i, 
210. 

c; cloButane-1:3-diones, relationship of 
polymeric ketens to (ScHROETER, 
KEssELER, LigscnE, and Mi LER), 
A., i, 145. 

a-sec.- Butoxyaminoformyl chloride 
(JonEs and NEvuF¥FER), A., i, 325. 

sec.-Butoxyethylaminoformyl chloride 
(JonEs and NEUFFER), A., i, 325. 

Butter, nutritive value of substitutes for 

(HALLIBURTON and DruMMonD), 
A., i, 673. 

estimation of stearic acid in the fat of 
(HoLLAND, REED, and BUCKLEY), 
A., ii, 50. 

iso- and tert.-Butyl bromides, equili- 
brium of the dissociation and forma- 
tion of (BruNEL), A., i, 625. 

sec. -Butyl alcohol, condensation of cyclo- 
hexanol with (GUERBET), A., i, 694. 

tert.-Butylamine nitrite (BRANDER), A., 
i, 555. 

n-Butylammonium palladi- and pallado- 
chlorides (GursrIER, FetuNer, KrAv- 
TER, FAtco, Kreit, Scnunz, and 
WoERNLE), A., i, 541. 


and 


| n-Butylaniline, preparation of, and p- 


nitroso-, and their derivatives (REILLY 
and Hickinsorrom), T., 1026. 

Butylbenzene, y-chloro- (v. BrauN and 
NEUMANN), A., i, 283. 

Butylchloral alcoholates, molecular 
weight of (WiLLcox and Brunet), 
A. i, 5. 

y-Butylene, compound of aluminium 
chloride and (GANGLOFF and HENDER- 
son), A., i, 533. 

isoButylfluorene (FREUND, FLEISCHER, 
and STeMMER), A,, i, 575. 


isoButylxanthic acid, cuprous salt 
(Monrequit Diaz pE Puaza), A., i, 
249. 
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Butyric acid, distillation of, in steam 
(Ricumonp), A., i, 316. 
alkali salts, oxidation of, by hydro- 
gen peroxide (ConEeN and Hurr- 
LEY), A., i, 535. 


| 


cholesterol ester (SALKOwskK!), A., i, | 


716. 
ethyl ester, viscosity of the system 
stannic chloride and (Kurnakov, 
PERLMUTTER, and Kanoy), A., ii, 
360. 
methoxymethyl ester (CLARK, Cox, 
and Mack), A., i, 316. 
p-nitrobenzyl ester (RED), A., i, 333. 
separation and estimation of, in bio- 
logical products (PHELPS 
PaLMER), A., ii, 278. 
Butyric acid, bromo-, action of sodium 
methoxide with (MADsEN), A., ii, 
— 
B-hydroxy-, iytravenous injection of 
(Wires. i, 
estimation of, gravimetrically (VAN 
StyKe), A., ii, 107. 
estimation of, in wine (OHLSSON), 
A., ii, 51; (ENGretpr), A., ii, 
398. 
B-iodo-aB-thio-, silver salt (RAY and 
Dey), T., 512; A., i, 442. 

Butyric acids, amino-, and hydroxy-, 
p-nitrobenzyl esters (Lyons and Rep), 
A., i, 559 

isoButyrylfiuorene (FREUND, FLEISCHER, 
and STeMMER), A., i, 575. 


c. 


Cacao, estimation of theobromine and 
caffeine in (SAvINI), A., ii, 109. 
Cacodylic acid, piperazine salt (Astrvv), 

Aug, @. 
Cadmium, allotropy of (GerMAn), A., ii, 
533. 


metallic, rate of dissolution of, in a 
solution of iodine (vAN NAmr), 
A., ii, 411. 

electroanalysis of (GuzMAN Car- 
RANCIO and Pocu), A., ii, 509. 

Cadmium alloys with tin (BucneEn), 

A., ii, 211. 

Cadmium bromide and iodide, equilibrium 
of, with the free halogen (vAN 
Name and Browy), A., ii, 456. 

fulminate (W6uLER and Marriy), 
A., i, 383. 


nitrite (RAy), T., 159; A., ii, 208. 
Cadmium, estimation of, and its separa- 
tion from zine (ErIcson), A., ii, 424. 
Cesium chloride, melting points of, and 
freezing points of its mixtures with 
alkali chlorides (RicHARDs and MEL- 

DRuUM), A., ii, 531. 


and | 
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Cesium chloride, double salts of, with 
calcium and strontium chlorides 
(JAMIESON), A., ii, 139. 

germano-, plumbi-, and stanni-fluorides 
(SKRABAL and GruBeEr), A., ii, 
263. 

nickel selenate (Turron), A., ii, 415. 

dithionate, crystallographic constants 
of (Rose), A., ii, 257. 

Caffeic acid, a-cyano-, ethyl es'er (Lap- 

wortH and Wykrks), T., 798. 

Caffeine, physiological effect of, and its 
detection in urine (HOLLANDE and 
THEVENON), A., ii, 55. 

estimation of, in cacao and chocolate 
(SAVINI), A., ii, 109. 

Caffolide, and its disilver salt (BriLtTz 
and Heryn), A., i, 289. 

Calabar bean, alkaloids of (PoLONOVsK!), 
A,, i, 706. 

Calcite, microchemical detection 
(Tuvucutr), A., ii, 508. 

Calcium, action of ammonia and, on 
benzene (DUMANSKI and ZVEREVA), 
A., i, 124. 

excretion of, in man (NELSON and 
Witirams), A., i, 103; (NELSON 
and Burns), A., i, 104. 

metabolism. See Metabolism. 

Calcium salts, physiological action of, 

in plants (Roserr), A., i, 436. 

human blood (Lyman), A., i, 
491. 
Calcium :— 
Tricalcium aluminate, formction of 
(CAMPBELL), A., ii, 572. 
Calcium carbonate (SryLER and Lioyp), 
T., 994; A., ii, 571. 
solubility and precipitation of 
(JouNstToN and WILLIAMSON), 
A., ii, 213. 
solubility of, in boiling 
(Cavazzi), A., ii, 582. 
chloride, double salt of cesium 
chloride and (JAmrEson), A., ii, 
139. 
compounds ofacetoneand (BAGSTER), 
T., 494; A., i, 443. 
granular, use of, as a drying agent 
(McPueEnrson), A., ii, 500. 
nitrate, basic (Busvo.p), A., ii, 207. 
oxide (lime), action of silica with 
(HEDVALL), A., ii, 205. 
phosphates (BAssETT), T., 620; A., ii, 
413. 


of 


in 


water 


solubility of, in citric acid (RAM- 
SAY), A., ii, 413. 
silicate, melting point of (DoELTER), 
A., ii, 456. 
sulphite, solubility of, in water and 
sugar solutions (VAN DER LINDEN), 
A., ii, 311. 


INDEX OF 


Calcium detection and estimation :— 

detection of, in presence of barium and 
strontium (KARAOGLANOW), A.,, ii, 
333. 

detection of, in plant tissues (Mo.tiscn), 
A., ii, 387. 

estimation of, in blood milk 
(Lyman), A., ii, 271. 

Calculations, chemical, chart for (DEM- 
ING), A., ii, 567. 

Calf, efficiency of miik substitutes in 
feeding the (Carr, Spitzer, CaALp- 
WELL, and ANDERSON), A., i, 192. 

Callistephin, and its chloride (WILL- 
sTArrerR and Burpick), A., i, 44. 

Callistephus, anthocyanin of (WILL- 
STATTER and Burpick), A., i, 44. 

Calorimeter (MAcINNES and BraHam), 
A., ii, 560. 

pericycloCamphane (Brepr and Hotz), 
A., i, 656. 

B-pericycloCamphanol, and its derivatives 
(Brept and Hotz), A., i, 656. 

8-pericycloCamphanone (camphenone ; 
dehydrocamphor), and its derivatives 
(Brept and Hotz), A., i, 655. 

Camphenilone, oxidation of (NAMETKIN, 
GreEkova, and CuvucuRrikova), A., i, 
151. 

Camphenone. 
one. 

cycloCampholenic acid, and its deriva- 
tives (BrepT and Hotz), A., i, 656. 

dl-a- and -8-Campholides, and their deri- 

vatives (BRED?T), A., i, 561. 


and 


See B-pericycloC imphan- 


Camphor, physiological action of various ! 


forms of (JOACHIMOGLU), A., i, 528. 

Camphoraldehydic acids, and their deri- 
vatives (BrepT), A., i, 560. 

Camphoric acid, p-nitrobenzyl ester 

(Lyons and Rerp), A., i, 559. 
semialdehyde. See Camphoraldehydic 
acid. 

d-Camphoric acid, salts and esters of 
(THomMs and Runze), A., i, 699. 

cycloisoOCamphoronic acid (Brepr and 
Houz), A., i, 657. 

dl-Camphorquinone (Brept), A., i, 561. 

8-Camphorylidenepropionic acid, and 
its derivatives (RuPE and BuRcK- 
HARDT), A., i, 141. 

Camphorylpropionic acid, 8-hydroxy-, 
salts and lactone of (RupE and Burck- 
HARDT), A., i, 142. 

Canavalia ensiformis (jack-bean), pro- 
teins from (JONES and JoHNs), A., i, 
191. 

Canavalin (Jonrs and Jouns), A., i, 191. 

Cantharic acid, barium salt, pyrogenic 
decomposition of (GADAMER), A., i, 
704. 

Cantharidide (RupoLPsH), A., i, 468. 
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Cantharidin (GADAMER), A., i, 659, 704. 
and its derivatives (RUDOLPH), A., i, 
468. 
isoCantharidin, constitution of (GADA- 
MER), A., i, 659. 
Caoutchouc, preparation of (OsTROMISS- 
LENSK(), A., i, 399. 
from ELucommia ulimoides (S1EVERS), 
A., i, 346. 
vulcanisation of (PEACHEY), A., i, 406. 
preparation of substances like ebonite, 
celluloid and guttapercha from 
(OsTROMISSLENSK!), A., i, 403. 
synthesis of chlorides from (OstTRo- 
MISSLENSKI), A., i, 404. 
estimation of (WEsson and Knorr), 
A., ii, 341. 
vuleanised, estimation of sulphur in 
(Eaton and Day), A., ii, 150. 
Capillarity (BANcRoFr), A., ii, 362. 
and supercooling (BIGELOW 
RYKENBOER), A., ii, 444. 
Capillary layer, structure of (BAKKER), 
A., ii, 16 
Capparis callosa, lime and silica in 
(Moutscn), A., i, 505. 
Caramel, chemistry of (CUNNINGHAM 
and Dor#&g), T., 589; A., i, 513. 
Caramelan, preparation, constitution and 


and 


derivatives of (CUNNINGHAM and 
Dorfe), T., 593; A., i, 513. 
Carbamic acid, thiol-, ethyl ester, 


acetyl derivative (Knorr), A., i, 547. 
Carbamide, origin and distribution of, in 
nature, and its estimation (Foss), 
A., i, 73. 
preparation of, from 
(Scumipt), A., i, 688. 
preparation of, by the desulphurisation 
of thiocarbamides (ScuMipr), A., i, 
687. 
action of acetic anhydride with (WER- 
NER), A., i, 11. 
decomposition of, by nitrous acid 
(WeEkNER), T., 863; A., i, 639. 
thio-. See Thiocarbamide. 
See also Urea. 
Carbamides, constitution of (WERNER), 
T., 863; A., i, 11, 639. 
acylation of (Jacops and HEIDEL- 
BERGER), A., i, 552. 
thio-. See Thiocarbamides. 
m-Carbamido-oxanilamide, and its m- 
chloroacetyl derivative (Jacoss and 
HEIDELBERGER), A., i, 582. 
a-Carbamido-8-phenylpropionic acid, 
estimation of, in presence of urea and 
amino-acid (Roupk), A., ii, 344. 
Carbazole, 3-nitro-, preparation of, and 
its halogen derivatives (AKTIEN 
GESELLSCHAFT FUR ANILINFABRIKA- 
TION), A., i, 475. 


cyanamide 
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Carbazole, nitro-derivatives (Farn- 
WERKE VORM. Meister, Lucius, & 
Brinine), A., i, 53. 

a-Carbethoxy-8-anilino-8-phenyl-a- 
ethylpropionic acid, and its lactam 
(STAUDINGER and MoprzEJEwskK}), 
A., i, 650. 

Carbethoxy-3:3-dimethylcyc/opentanone, 


eyano-. See 1:1-Dimethyleyclopentan- 
3-one-2-carboxylic acid, 2-cyano-, 
ethyl] ester. 

6-Carbethoxyphenoxyacetic acid, 4- 


nitro-, ethyl ester (Jacops and HeEI!- 
DELBERGER), A., i, 697. 

Carbohydrates, analysis of mixtures of 
(Ko.LTHoFF), A., ii, 223. 

a-Carbomethoxy-8-anilino-a8-diphenyl- 
propionic acid, lactam of (SrTaup- 
INGER and Hrrzez), A., i, 651. 

Carbon, atomic weight of (MoLxs; 

Guye), A., ii, 257. 

structure of (DesyE and SCHERRER), 
A., ii, 437. 

spectra of (RarFety), A., ii, 61. 

oxidation of, in air, and its combina- 
tion with nitrogen (Lipov), A., ii, 
86. 

Carbon compounds, chemistry of, com- 
pared with that of silicon compounds 
(Stock), A., ii, 204. 

Carbon etrachloride, preparation of 

(Tue Dow Cuemicat Co.), A., i, 77. 
suboxide (Drexs), A., ii, 370. 
preparation of (Srock and STo.rz- 
ENBERG), A., ii, 308. 
monoxide, action of alkalis 
(GIANOLI), A., ii, 85. 
estimation of, in blood (ZuNTz), 
A., ii, 384, 
dioxide, explosive potential in, at 
high pressure (Guyg and Sra- 
NEscu), A., ii, 231. 
equilibrium of, with silicon and 
titanium dioxides (NiceLI), A., 
ii, 211. 
new absorbent for (KELLEY), A., ii, 


with 


apparatus for absorption of (Wes- 
son), A., ii, 332. 

adsorption of, by charcoal (Ricu- 
ARDSON), A., ii, 526. 

absorption of, by blood corpuscles 
(BuckMASTER), A., i, 671. 

detection of minute quantities of 
(Haas), A., i, -433. 

estimation of, in the air (HIGGINS 
and Marriott), A., ii, 270. 

estimation of, in alveolar air and 
blood (HENDERSON and Mok- 
Riss), A., ii, 506. 


| Carbonates. 
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Carbon dioxide, estimation of, in water 
(TILLMANS and HEUBLEIN), A., ii, 
3382; (VAN SLYKE), A., ii, 422; 
(McCLENDON ; WINKLER), A., ii, 
423. 

Carbonic acid, ionisation constants of 
(SrYLer and Luioyp), T., 138; 
A., ii, 196. 

velocity of neutralisation and dis- 
sociation constant of (THIEL), A., 
ii, 134. 

estimation of, and its salts, volu- 
metrically (KotrHorr), A., ii, 
506. 

Carbonates (SEYLER and Ltoyp), T., 

188, 994; A., ii, 196, 571. 

acid and normal, titration of mix- 
tures of, and hydroxides (CLa- 
RENS), A., ii, 507. 

apparatus for estimation of, in 
limestone (BARKER), A., ii, 506. 

estimation of, in soils (HuriN), A., 
ii, 541. 

Percarbonates, detection of, in pres- 
ence of other persalts (MONNIER), 
A., ii, 98. 

Carbon disulphide, vapour pressures of 
mixtures of methyl alcohol and 


(BicHNer and Prins), A., ii, 
441. 
oxystlphide. See Carbonyl sulphide. 


Carbon detection and estimation :— 
detection of (MiLLErR; Mixrer and 
HaiGn), A., ii, 269. 
detection of, micruchemically (Emicu), 
A., ii, 218. 
estimation of, in organic compounds 
(Wisk), A., i, 541. 
organic, estimation of, in soils (SHo- 
REY and Fry), A., ii, 422. 
estimation of, in water (BApo), A., 
ii, 541. 
See under Carbon. 


| Carbonyl chloride, preparation of (PLor- 


| 
| 
| 
| 


| 
| 


estimation of, in carbonates (ZINN), | 
A., ii, 270. 


NIKOV and SALATKO-PETRISCHT- 
SCHE), A., ii, 138. 
compounds of acyloxyammonium 
salts with (Jones and NEUFFER), 
A., i, 325. 
sulphide (Srock and Kuss), A., ii, 
205. 

Carbostyril ethyl and methyl ethers, 
preparation of, aud their picrates 
(KAUFMANN and DE Peruerp), A., i, 
355. 

4-Carboxybenzeneazo-1:5-dihydroxy- 
naphthalenes (Fischer and BaveEr), 
A., i, 694. 

3-Carboxybenzeneazo-8-naphthol, 5- 
chloro-4-hydroxy- and 4-hydroxy- 
(MeLpo.a, Foster, and BRIGHTMAN), 
T., 588; A., i, 454. 
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4-o- and -p-Carboxybenzoyl-1-phenyl-3- 
methylpyrazoles, 5-chloro-, and their 
salts and methyl esters (MICHAELIS 
and Rosann), A., i, 481. 

4-Carboxybenzyl methyl] ketone, 2-nitro-. 
See 4-Acetony] benzoic acid, 3-nitro-. 

2-Carboxy-4-dibenzylmethylammonium- 
1-benzoquinone (MELDoLA, Foster, 
and BrigurMan), T., 5388; A., i, 
453. 

Carboxydisulphonic acids, preparation 
of (NorrBoum), A., i, 27 

a-Carboxy-0-methyldecoic acid, and its 
derivatives (LEVENE and ALLEN), A., 
. 2. 


a-Carboxy-e-methylheptoic acid (LE- 
VENE and ALLEN), A., i, 4. 
a-Carboxy-7-methylnonoic acid (LE- 


VENE and ALLEN), A., i, 4. 

a-Carboxy-¢-methyloctoic acid, and its 
ethyl ester (LEVENE and ALLEN), A., 
i, 3. 

6-Carboxyphenoxyacetic acid, 4-aimino-, 
and 4-nitro-, and their derivatives 
(JACOBS and HEIDELBERGER), A., i, 
697. 

4-Carboxyphenylacetic acid, 2-nitro-, 
and its methy] ester (BorscuE, STACK- 
MANN, and MAKAROFF-SEMLJANSK]), 
A., i, 16. 

p-Carboxyphenylarsine oxide (StEBURG), 
A., i, 486. 

Carixanthide Ba 
276. 

Carnations, effect of application of ferti- 
lisers to (BEAL and Munctr), A., i, 
190. 

Carnotite, concentration of radium in 
(Loomis and Scutunp?), A., ii, 31. 
Carolixanthide (BocquILLon), A., i 

276. 


(BocquILLon), i, 


i, | 


Carotinoids, detection of, in plants (VAN 


WISSELINGH), A., ii, 554. 


Carvernularia haberi, bioluminescence 


in (HARVEY), A., i, 365. 
Cascara, detection of (Beat and OKry), 
A., ii, 279. 
Casein, solubility of, in solutions of 
sodium chloride (Ryp), A., i, 301. 
Caseinogen, injection and excretion of 
(v. AARon), A., i, 717. 
action of bacteria on (CornisH and 
WILiiAMs), A., i, 613. 
estimation of hydrolysis of, in presence 
of carbohydrates (HART and Sure), 
; 


Cassiterite, crystal structure of (WIL- | 


LIAMS), A., ii, 450. 
Castor oil, action of nitric acid on 


(BricgHTMAN), A., i, 626. 
Catalase, relation between oxydase and, 
in plants (RrED), A., i, 424. 
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Catalysis, studies in (GriFFITH, LAMBLE, 
and Lewis), T., 389; A., ii, 302 ; 
(Lewis), T., 457, 1086 ; A., ii, 302; 
(Duar), T., 690, 707; A., ii, 458. 

by acids (Dawson and Crany), A., 
ii, 26. 

contact (BANCROFT), A., ii, 566. 

heterogeneous, theory of (GURVITSCH), 
A., ii, 136. 

reversible (SABATIER and GAUDION), 
A., ii, 460. 

Catalytic hydrogenation of organic com- 
pounds (BADIScHE ANILIN- & Sopa- 
Fasrik), A., i, 377. 

Catechol ethers, substituted, orientation 

of (Jones and Rorrnson), T., 
903 ; A., i, 690. 
scission of (G. M. and R. Rosin- 
son), T., 929; A., i, 692. 
diethyl ether, 4:5-dinitro- (G. M. and 
R. Roprnson), T., 933. 
methylene ethers, bromo-, bromo- 
nitro-, and nitroamino- (JONES 
and Rosinson), T., 913. 
chloro-, chlorobromo-, and chloro- 
nitro- (Orr, Ropinson, and 
WiciiAms), T., 949. 
distinction between quinol, resorcinol 
and (Wo LFF), A., ii, 182. 
detection of, and its distribution in 
plants (JoAcHIMOwITz2), A., i, 682. 

Cathode, palladium, occlusion of hydro- 
gen by (SMITH and Marriy),A., il, 64. 

Cell or Cells, electrochemical, design of, 

for conductivity measurements 
(Wasueury), A., ii, 10. 
cadmium, specific heats of (SEIBERT, 
Hutett, and Tay.or), A., ii, 
231. 
conductivity, for electro-titration 
(Ropsrns), A., ii, 235. 
fuel (BAUR, PETERSEN, and FULLE- 
MANN), A., ii, 116; (TREAD- 
WELL), A., ii, 117. 
gas detonating (Travutz), A., ii, 74. 
non-aqueous, electromotive force of 
(NELSON and Evans), A., ii, 232. 
Cell or Cells, physiological, living, diffu- 
sion of electrolytes through 
(Logs), A., i, 66, 67, 102. 
oxidation of colouring matters in 
(ScuiApFER) A., i, 187. 
permeability of (KJOLLERFELDT), 
A., i, 605. 
staining of, by colouring matters 
(SCHULEMANN), A., i, 429. 
plant. See Plant cells. 

Cellulose, volatile compounds produced 
in the bisulphite treatment of 
(Kertész), A., i, 8. 

trimethyl glucose from (DENHAM a, 4 
Woopuovse), T., 244; A., i, 329 
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Cellulose ‘rinitrate, deflagration of (TRa- 
PANI), A., i, 380. 

Cepheline, toxicity of derivatives of 
(WALTERS and Kocn), A., i, 612; 
(WaLrTErs, EcktEr, and Kocu), A., 
i, 717. 

allyl ether (Litty & Co.), A., i, 410. 

amy] ethers, preparation of (MEADER), 
A., i, 475. 

isvainy) ether, and its salts (MEADER), 
A., i, 348. 

butyl ether (MEADER), A., i, 410. 

isobutyl and propyl ethers, and their 
salts (MEADER), A., i, 91. 

Cerebrosides (LEVENE and West), A., 
i, 525,657; (LEVENE and Meyer), A., 
i, 657. 

Cerebro-spinal fluid, human, enzymes of 
(LescHKE and PincussoHn), A., i, 
363. 

Cerium alloys with iron (VoGEt), A., ii, 
259. 

Cerium oxides, adsorption of gases by 
(Case), A., ii, 475. 

Chabazite from Hungary (VEND1r), A., 
ii, 493. 

Charcoal, absorption of gases by 
(RicHArnson), A., ii, 526 ; adsorp- 
tion of sulphur dioxide by (WiL- 
LIAMs), A., ii, 362. 

animal, adsorption capacity of (Joa- 
CHIMOGLU), A., ii, 42. 

wood, heat of combustion of (NIKITIN), 
A., ii, 66. 


‘‘Chelalbin,” and its derivatives 
(KarrER), A., i, 349. 
Chelerythrine, and its derivatives 


(KARRER), A., i, 349. 

Chemical constitution and absorption 
spectra of organic compounds 
(BririsH AssocraTION REPORTS), 
A., ii, 435. 

aud rotation of optically active com- 
pounds (Rure and WILD), A., i, 
538; (RupE and SILBERSTROM), 
A.,, ii, 435. 

and electrical conductivity (Fink), 
A., ii, 163. 

and variation of the boiling point in 
homologous series (Fores), A., 
ii, 292. 

relation between thermal properties 
and, of organic compounds (Pac- 
LIANI), A,, ii, 120. 

aud crystal structure (Grorn), A., 
ii, 446. 

and colour (KAUFFMANN), A., i, 
391, 394; (Morr), A., ii, 349, 
557 ; (KEHRMANN and HEMPEL), 
A., i, 593. 

and coagulating capacity (GANN),A., 

ii, 21. 


INDEX OF 
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Chemical constitution, relation between 
odour and (Prins), A , i, 607. 

relation between physiological action 

and (PyMAN), T., 167, 1108; A., 


i, 304. 
reactions, kinetics of (GERASIMOV), A., 
ii, 133. 
at high temperatures (LEwis), T., 
1086. 
Chemotherapeutics, adsorption in 
(ANDREEV), A., i, 183. 


Cherry. See Prunus aviwm. 

Chestnut, edible, constituents of the 
leaves of (CurTIUS and FRANZEN), 
A., i, 438. 

Chicory, degradation of inulin in the 
root of (WoLFF and GeEsLIn), A., i, 
720. 

Children, creatine excretion in (DENIS, 
KRAMER, and Minor), A., i, 526. 
Chitin, chemical constitution of (Mor- 

GuLIis), A., i, 407. 

Chloral alcoholates, molecular weight of 
(WILLcox and BRUNEL), A., i, 5. 

Chloral-2-acetothienoneoxime (SrTEIN- 
KOPF and JAFFE), A., i, 278. 

Chloramine-T, oxidation of aminv-acids 
with (Dakin), A., i, 542. 

Chlorates. See under Chlorine. 

Chlorine, preparation of (SoLvAy Pro- 

cess Co.), A., ii, 530. 

mixture of bromine and, use of, as a 
quantitative light-filter (PEsKov), 
A., ii, 349. 

action of ammonia with 
DowELL), A., ii, 307. 


(Bray and 


Hydrochloric acid, electrolysis of 
(Hancxk), A., ii, 462; (MULLER), 
A., ii, 463. 


equilibrium of bismuth trioxide and 
(JAcoBs), A., ii, 176. 
generator for (SwErenry), A., ii, 
568. 
Chlorides, estimation of (KoLTHOFF), 
A., ii, 379. 
estimation of, in blood (Foster), 
A., ii, 539. 
estimation of, in physiological fluids 
(HarpineG and Mason), A., ii, 
501. 
Chlorates, formation of, from hypo- 
chlorites (ForrsTER and Do.cn), 
A., ii, 367. 
isomorphism of nitrates and (Rea), 
A., i, 633. 
detection of, in presence of hypo- 
chlorites (WiscHo), A., ii, 539. 
Hypochlorites, conversion of, into 
chlorates (FoERSTER and Dotcn), 
A., ii, 367. 
estimation of, volumetrically (Bury), 
A., ii, 216, 
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Chlorine :— 
Hypochlorites, 
chlorine in (DIENERT 
DENBULKE), A., ii, 419. 
Perchlorie acid, additive compounds 
of (PFEIFFER, JOWLEFF, FISCHER, 
Mont, and Mutty), A., i, 209. 
Perchlorates, electrolytic preparation 
of (BENNETT and Mack), A., ii, 
199 ; (MAck), A., ii, 256. 


estimation of free | 
and WaAn- | 


recovery of, from residues (VéR- 
THEIM), A., ii, 568. 
detection of, microchemically 


(Denicks), A., ii, 419. 
detection of, in presence of other 
per-salts (MONNIER), A., ii, 98. 
Chlorine detection and estimation : — 
detection of, in water (Le Roy), 
A., ii, 98. 
estimation of, gravimetrically (MurR- 
MANN), A., ii, 38. 
estimation of, in blood 
(LavupAt), A., ii, 539. 
estimation cf, iodometrically, in chlor- 
ides (ToROssIAN), A., ii, 500. 
estimation of, in foods, volumetrically 
(WeiTzet), A,, ii, 501. 
free, estimation of, in hypochlorites 
(DrexnErr and WANDENBULKE), 
A., ii, 419. 
estimation of, in urine (HEIDUSCHKA), 
A, Ti 38. 
Chlorophyl, photochemical experiments 
with (JORGENSEN and Kipp), A., i, 74. 
Chloroplatinic acid. See under Platinum. 
Chocolate, estimation of caffeine and 
theobromine in (SAvin1), A., ii, 109. 
B-Choladienecarboxylic acid (WIELAND 
and Sorce), A., i, 685. 
Cholestane, dichloro- (WiINDAUs), A 
265. 
Cholestanediol leer tg A., i, 265. 
Cholesterol (WINDAUs), A., i, 265. 
absorption of (MUELLER), A «> i, 65. 
and its esters in blood (BLoor and 
Knupson ; Dents), A., i, 236. 
furmation of esters of, in fatty de- 
generation (VALENTIN), A., i, 715. 
butyrate (SALKOwskK!), A., i, 716. 
alcohols derived from, physiological 
behaviour of (WinpDAUs), A., i, 
610. 
estimation of (LUDEN), A., ii, 
(MvELtER), A., ii, 393. 
estimation of, in blood (BLoor), A., ii, 
235. 
estimation of, colorimetrically, 
serum (WEsTON), A., ii, 156. 
separation and estimation of, by digi- 
tonin (PRESCHER), A., ii, 275. 
separation of, from fats and oils 


serum 


ay 


275; 


in 


(PRESCHER), A., ii, 514. 
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Cholic acid, condensation of formal- 
dehyde and (SYNTHETIC PATENTS 
Co.), A., i, 318. 

salts of, activation of lipase by (DE 
JONGE), A., i, 362. 
Choline, estimation of (Fiuner), A., ii, 
109. 
Chondrosamine, synthesis of (LEVENE), 
A., i, 633. 


| Chromanones (PFEIFFER and GRIMMER), 


A., i, 661. 
Chromic acid. See under Chromium. 


Chromite, nickel and cobalt in (PINA DE 


Rustgs), A., ii, 214. 


| Chromium alloys with iron and nickel, 


analysis of (Rep), A., ii, 392. 

Chromium compounds, magneto-chemistry 

of (CABRERA and Marquina), A., ii, 

355. 

Chromium chloride, dialysis of, and 
preparation of the hydrated oxide 
(NEIDLE and BAras), A., ii, 262. 

Chromic oxide, adsorption of, by hide 
powder (Davison), A., ii, 241. 

Chromic-chromous electrode. See Elec- 
trode, 

Chromic acid, estimation of, iodometric- 
ally, in presence of ferric iron 
(BARNEBEY), A., ii, 274. 

Chromates, estimation of, in presence 
of dichromates (SACHER), A., ii, 
337. 

Dichromates, estimation of, in presence 
of chromates (SACHER), A., li, 337. 

Chromium phosphate (JosErH and Rak), 
, 196; A., ii, 210. 

Chromium estimation :— 

estimation of (TRAVERS), A,, ii, 511. 

estimation of, in extracts and infusions 
(APPELIUS ‘and Scumipt), A., ii, 44. 

estimation of, in ferrochrome. (HEr- 
wie), A., ii, 104; (ScHUMACHER), 
A., ii, 337; (Kocn), A., ii, 337, 
392. 

estimation of, insteel (KELLEY, ADAMS, 
and WILEy), A.,ii, 512. 

estimation of, in steel andslags(Kocu), 
A., ii, 221. 

Chromoisomerism (HANrTzscH), A., i, 708. 

Chromones. See Benzopyrones. 

Chromophores, function of (Lirscuitz), 
A., ii, 62, 435. 

state of saturation of (KAUFFMANN), 
A., i, 391; (Lirscuirz), A., i, 558. 

auxochromic (KAUFFMANN), A., i, 394. 

Chrysanthemin, and its salts (WILL- 

sTATTER and Botton), A., i, 43. 

Chrysanthemum, anthocyanin of (WILL- 

STATTER and Boron), A., i,. 43. 

Chrysanthemum cinerariefolium, man- 

ganese in stem and flowers of (McDon- 

NELL and Roark), A., i, 720. 
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Chrysarobin (Hesse), A., i, 276. 

commercial, constituents of (EpER), 
A., i, 462. 

alloChrysoketone (3:4-benzofluorenene) 
(Preirrer), A., i, 145; (ScHAAR- 
SCHMIDT), A., i, 274. 

Chrysothrix  nolitangere, 
(SENFT), A., i, 506. 

Cider vinegar, acetylmethylearbinol in 
(Batcom), A., i, 313 

Cincholeuponic acid, ethyl ester (RABE, 
PASTERNACK, and KINpDLER), A., i, 
284. 

Cinchona alkaloids (Rare and Paster- 
NACK), A., i, 216; (RABR and 
BétrcnEr), A., i, 281; (KaAvr- 
MANN), A., i, 471. 

degradation of (KAUFMANN, ROTHLIN, 
and BRUNNSCHWEILER), A., i, 50. 


colour of 


Cinchonidine, rotatory power of (BippLE | 


and Watson), A., i, 471. 
compound of mercuric nitrite and 
(RAy), T., 508; A., i, 470. 

Cinchonine, rotatory power of (BippLE 
and Watson), A., i, 471. 

a-isoCinchonine, constitution of (RABE 
and Bérrcuer), A., i, 281. 

Cinchoticine, derivatives of (KAUFMANN 
and HAENSLER), A., i, 472. 

Cinchotinone, and its derivatives, and 
bromo- (KAUFMANN and HAENSLER), 
A., i, 472. 

Cinchotoxine, rotatory power of (BIDDLE 
and Watson), A., i, 471. 

Cineole, reduction of, and its action with 
magnesium organic compounds (VAN 
Dury), A., i, 655. 

Cinnamic acid, stereoisomeric alkyl deri- 
vatives of (STOERMER, GRIMM, and 
LAAGE), A., i, 647. 

compounds of, with 
(ERLENMEYeR and HILGENDORF?), 
A., i, 26. 

p-nitrobenzyl ester (LYMAN and Rerp), 
A., i, 334. 

Cinnamic acid, o-, m-, and p-nitro-, 
p-nitrobenzyl esters (Lyons and Rern), 
A., i, 559 

Cinnamylideneazobenzene-p-hydrazone 
salts (TrécER and Piorrowsk1), A., 
i, 668. 

Cinnamylidene-p-chlorobenzeneazo-a- 
naphthylhydrazone (Trécer and Pio- 
TROWSK]), A., i, 669. 

Cinnamylidenemalonylthiocarbamide 
(Dox and PLAISANCE), A., i, 53. . 

Cinnamylidenemethyl methyl ketone, 
action of furfuraldehyde on (GivA), 


A., i, 408. 
Citarine, use of, in preparation of 
colloidal metals (VANINO), A.,, ii, 


299. 


tartaric acid | 
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| Citrie acid, formation of, by fermenta- 
| tion of sugar by Aspergillus niger 
(Curriz), A., i, 614. 
azides and hydrazides of, and their 
derivatives (Currius and Savuviy), 
A., i, 639. 
p-nitrobenzyl ester (Rein), A., i, 334. 
detection of (BRoEKsMIT), A., ii, 429. 
| estimation of (WILLAMAN), A., ii, 
51. 
| estimation of, and the physiological 
action of its sodium salt (SALANT 
and Wise), A., i, 106. 
| Citronellaldehyde, action of acids on 
(Prins), A., i, 513. 
| Citronellaldehydes, 
| A., i, 538. 
Clay, refractory properties of (Lz Cua- 
TELIER and Boeircn), A., ii, 319. 
Clover, sweet, /-leucine in silage from 
(PLAISANCR), A., i, 721. 
estimation of starch in (Vv. FELLEN- 
BERG), A., ii, 515. 
Coagulation (ZsicMoNpDY), A., ii, 366. 
action of silts on (SCHRYVER and 
HEWLE!'), A, ii, 22. 
Coagulating capacity, relation of, to 
constitut on (GANN), A.. ii, 21. 
Coal, bituminous, compesition of differ- 
ent forms of (Manery), A., ii, 537. 
solvents of (WAHL), A., ii, 324. 
distillation of, uuder pressure (Capps 
and Hutetr), A., i, 689. 
oxidation of (CHAkPpy and GopcHorT), 
A., ii, 103. 
analysis of (GrOpPRL), A., ii, 384. 
Coal gas, liquid purification of (EspEn- 
HAHN), A., ii, 310. 
burning, action of, on _ platinum 
(My.ivus and Hirrner), A., ii, 482. 
action of, on plants (WEHMER), A., i, 
531, 618; (Dovsr), A., i, 619. 
estimation of naphthalene in (KNuB- 
LAUCH), A., ii, 427. 
Coal mines, formation of hydrogen sul- 
phide by gob fires in (DrakE.ey), T., 
853; A., ii, 530. 
Coal tar, optical activity of (FiscHEr 
and Giuup), A., i, 258. 
thermal decomposition of (JoNEs), A., 
i, 193. 
Coal-tar colouring matters, physiology 
of (SALANT and Bencis), A., i, 70 
Coal-tar oil, estimation of benzene ard 
toluene in (HARKER), A., ii, 338. 
Cobaltammines. See Cobalt bases. 
Cobalt, iovic mobility of (Lorenz and 
PosEn), A., ii, 14, 15, 439. 
Cobalt aluminate, stannate and zincate, 
formation of (HEpvALL), A., ii, 35. 
azide (WOHLER and Martin), A., i, 
383. 


isomeric (PRINs), 
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Cobalt chloride, absorption of light by 
solutions of, in water and alcohols 
(HuLsert, HurcHinson, and 
Jongss), A., ii, 161. 

Cobalto-cobaltic oxide, dissociation 
temperature of (HEDVALL), A., ii, 15. 

Cobalt, estimation of (PowELL), A., ii, 

220. 

estimation of, in ores and alloys 
(ScHORLLER and PowELL), A., li, 
425. 

estimation and separation of (CARNOT), 
A., ii, 391. 

Cobalt bases (cobaltammines) (HARKINS, 

HALL, and Roserts), A., ii, 94. 
absorption spectra of (SHipaTa and 
Matsuno), A., ii, 186. 
isomeric, relation between the physical 
properties and electro-valencies of 
(De), T., 51; A., ii, 165. 
Cobalt hygrometers, history and prepar- 
ation of (VANINO), A., ii, 320. 
Cobra poison. See Poison. 
Cocaine, compound of mercuric nitrite 
and (RAy), T., 509; A., i, 470. 
Codeine, compound of mercuric nitrite 
and (RAy), T., 508; A., i, 470. 
Pa hydroxy- . and its derivatives 
(FREUND and SpeyER), A., i, 218. 
Codeinone, hydroxy-, and its derivatives 
(FREUND and Speyer), A., i, 217. 
Collargol, preparation of (GERASIMOV), 
A., i, 98. 

Collidinium, palladi- and pallado-chlor- 
ides (GuTBIER, FELLNER, KRAUTER, 
Fautco, KRELL, Scnuz, and 
WoeERNLE), A., i, 541. 

palladotribromide (GuTBIER and 
FELLNER), A., i, 542. 

Colloids, chemistry of (HeKmA), A., ii, 
» 23. 

structure of (FiscHeR and HooKER), 
A., ii, 132. 

preparation of (GuosH), A., ii, 563. 

action of radium rays on (FERNAU and 
Pavitt), A., ii, 189. 

physical changes in (PAULI and 
Roane 2 so & 420 

osmotic pressure of (Britz, BuceER, 
and MrHuer), A., ii, 17. 

compressibility of (WEsTGREN), A., ii, 
452. 

protective (GurbigeR and WEISE), 
A., ii, 21, 131; (GuTBIER and 
Wacnenr), A., ii, 131, 168, 169; 
(Gurprer and KriAvuriz), A., ii, 
244, 298, 299. 

agglutination of, by non-electrolytes 
(FREUNDLICH and Rona), A., ii, 365. 

powdered, action of salts on swelling 
of, and of animal membranes (LOEB), 
A,, ii, 453. 

CXII. 11. 


Colloidal solutions, refraction of 

(WiEGNER), A., ii, 185. 

specific volume of (Kruyrt), A., ii, 
407. 

viscosity and hydration of 
(ARRHENIUs), A., ii, 130. 

effect of dispersion of particles on 
the colour of (HArrIsoN), A.,, ii, 
131. 

coagulation of (v. SMoLUCHOWSKI), 
A., ii, 297, 

precipitation of (Kruyr and vAN 
DER Spek), A., ii, 563. 

Colophony, ammonium soaps of (PAUL), 
A., i, 214 

Colorimeter, new (MorEAv), A., ii, 418. 

Colorimeter-nephelometer (KoBEr), A 
ii, 266. 

Colorimetry, errors in (DruN), A., ii, 
499. 

Colour and chemical constitution (K AUFF- 
MANN), A., i, 391, 394; (KEHR- 
MANN es o_o’ A., i, 593; 
(Morr), A., 349, 557. 

of salts of pe Arnon Av resembling 
alloxantin, theory of (ReTmNcER), 
A., i, 519 

method of —— and estimating 
(OstwaLp), A., ii, 281. 

Colour lakes, iene ’ of (Bavptscn), 
A., i, 556. 

Colouring matter, C,)H,,0O,N, (Fars- 
WERKE — Meister, Lucius, & 
Brunine), A., i, 225. 

Colouring autem, ‘absorption spectra of 
agi and Warson), T., 815; 
A., 523. 

wiles Of water on (Denn), A., i, 
578. 

lichens used as( Ry AN and O’RrorDAN), 
A,, i, 342. 

oxidation of, in living cells (ScHLAP- 
FER), A <g> Ae 

staining of cells by (ScHuLEMANN), 
A., 1, 369, 429, 612; (Skravp), 
A., i, 369. 

organic, spectra of (Pokornyf), A., ii, 

402. 


absorption of, by soils (zu LEIN- 
INGEN), A., ii, 112. 
vat (FARBWERKE VoRM. MEISTER, 
Lucius, & Brivnine), A., i, 225. 
See also :— 
Bilirubin. 
Helicorubin. 
Serratulin. 
Combustion (RicHARps and Davis), 
A., ii, 237. 
of organic compounds and chemical 
affinity (THoRN?1oN), A., ii, 357. 
in an enclosed volume of air (MULLER), 
A., ii, 463. 
32 
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Combustion, effect of partial pressure of 
oxygen on (DoLLwic, KOLLs, 
LOEVENHART?), A.,, ii, 569. 

Conarachin (Jouns and Jones), A., i 
191. 

Concanavalin (Jones and Jouns), A., i, 
191. 

Condenser, new (Fisupurn), A., ii, 305. 
universal reflux (ViGREUX), A., ii, 198. 

Conductivity water. See under Water. 

Coniine, compound of mercuric nitrite 
and (RAy), T., 507; A., i, 470. 

Copper, occurrence of, in the Komandor 

Islands, Bering Sea (MorozEwicz), 
A., ii, 483. 
occurrence of, in plants of a copper- 
tailing district (BATEMAN and 
WELLs), A., i, 373. 
Copper alloys with glucinuin (OEsTER- 


HELD), A., ii, 89. 

with iron (RueR and GorReEns), A., 
ii, 474. 

with iron, nickel, and tungsten (Ir- 
MANN), A., ii, 478. 


Copper huloids, compounds of, with 
haloids of substituted ammonium 
bases (DATTA and Sen), A., i, 323. 

sulphate, action of, on alge in drink- 
ing-water (Bano), A., i, 107. 
sulphide, secondary enrichment of 
deposits of (Zres, ALLEN, and 
MERWIN), A., ii, 91. 
properties of colloidal — of 
(Youne and NEAL), A., ii, 167. 
Cupric chloride, solubiliy “ok in pyrid 
ine (MATTHEWs an Spero), A as 
i, 518. 


iodide, decomposition and re-forma- | 


tion of (Euss), A., ii, 371. 
cuprous sodium thiosulphate am- 
moniate (BENRATH), A., ii, 260. 
Cuprous fulminate (W6HLER and 
Martin), A., i, 383. 
oxide, a estimation of 
(Rotze), A., ii, 104. 
sulphide, equilibrium of antimony 
sulphide and (CHIKASHIGE and 
YamaAucni), A., ii, 143. 
Copper organic compounds i— 
ferrocyanide, properties of membranes 
of (TINKER), A., ii, 363. 
Copper detection, estimation, and sepa- 
ration :— 
detection of, with a. peroxide 
(MAYER and wre «> li, 834. 
estimation of (HAHN), A., ii, 543. 
estimation of, in alloys (HAGMAIER), 
A., fi, 181. 
estimation of antimony, 
(Howpen), A., ii, 580. 
separation of nickel and (GrossMANN 
and MANNHEIM), A., ii, 512. 


lead, 


and 


and | 


Coumaric 
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Corchorus capsularis (jute), seeds of. See 
Seeds. 

Corks, treatment of, to render them air- 
tight (Warp), A., ii, 538. 

Corn gluten, value of proteins as sup- 
plements for (OssornE, MENDEL, 
Ferry, and WAKEMAN), A., i, 237. 

Corydaline, stereoisomeric forms of, and 


their derivatives (GADAMER and 
KLEE), A., i, 472. 

Corydalis alkaloids (GADAMER and 
KLEE), A., i, 472. 


Cotoporphyrin, constitution of, and tetra- 
chloro-. dihydrochloride (FIscnEr), 
As, 4 722. 

Cotton fibres, chemical and physical 
properties of (HALLER), A., i, 486. 
Cotton-seed meal, inositol-phosphoric 
acids of (RATHER), A., i, 315. 
nutrition experiments with (RICHARD- 
son and GREEN), A., i, 524, 604. 

toxicity of (CArruTn), A., i, 719. 
Cotton-seed oil, partition of alcohols be- 
tween water and (WrorH and REID), 
A., ii, 17. 
hydrogenation of (Moorr, RicHTER, 
and VAN ARSDEL), A., i, 442. 

o-Coumaramide (WrERMAN), A., i, 560. 

p-Coumaramide (Fiscuer and Novri), 
A., i, 393. 

acid, p-nitrobenzyl 
(Lyons and Ren), A., i, 559. 

propyl ester (v. Auwers), A., i, 


ester 


267. 


| Coumarin, iodine additive product of 


(Dox and GArssteEr), A., i, 346. 
periodides (Stmonts), A., i, 705. 
Coumarin-8(or 6)-carboxylic acid, 4:5:7- 
trihydroxy-, ethyl ester, benzylidene 
derivatives of (Sonn), A., i, 277. 
p-Coumaronitrile (FiscHER and Nouri), 
A., i, 393. 
Covellite, dissociation pressure of (AL- 
LEN and LoMBARD), A., ii, 194. 
Crandallite (LouGHLIN and ScHALLER), 
A., ii, 146. 
Creatine, origin of (BAUMANN 
Hinés), A., i, 677. 
influence of arginine on, in rabbits’ 
muscle (THompson), A., i, 369. 
change of arginine into, in the animal 
body (JANseEN), A., i, 606. 
excretion of (LYMAN and TrimBy), A., 
i, 240. 
excretion of, in children (Dents, Kra- 
MER, and Minor), A., i, 526. 
excretion of, in man (DENIS and 


and 


Minor), A,, i, 496. 

excretion of, in urine (DENIS and 
Minot), A., i, 367, 676. 

estimation of, in blood (WILson and 
Pass), A., i 
A., i, 523. 


i, 360 ; (GREENWALD), 
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Creatinine, excretion of (LYMAN and 
TrimBy), A., i, 240. 
estimation of (HUNTER and CAmp- 
BELL), A., ii, 1103; (FoLin and 
Dorsy), A., ii, 159. 
estimation of, colorimetrically 
RET), A., ii, 225. 
estimation of, in blood (WILSON and 
Puass), A., i, 360; (GeTTLER and 
OprENHEIMER), A., ii, 184. 
Creosole, bromo- (KRAuss and CREDE), 
A., i, 557. 


(GrE- 


Creosote from maplewood, constituents | 


of (PIEPER, ACREE, and HumMpHREY), 
A., i, 452. 
Creosotic acids, 
(Lyons and Rerp), A., i, 559. 
p-Cresol 3-disulphide, 2:4-dibromo-, and 
its acetyl derivative (ZINCKE and 
ARNOLD), A., i, 264. 
o-Cresol, 6-bromo-4-amino-, acetyl deri- 
vative, hydrobromide (JAcosps and 
HEIDELBERGER), A., i, 697. 
p-Cresol, 5-iodo-3-nitro-, and its ammon- 
ium salt (DATTA and Prasap), A., i, 
332. 


p-nitrobenzyl esters | 


8-thiol-, and its derivatives (ZINCKE | 


and ARNOLD), A., i, 263. 
Cresols, electrolytic oxidation of (Pomt- 
LIO), A., i, 332. 
compounds of, with pyridine (HarcH- 
ER and Skirrow), A., i, 665. 
p-Cresol-3-sulphinic acid (ZINCKE and 
ARNOLD), A., i, 264. 
o-Cresolsulphonephthalein, dibromo-, as 
an indicator for use with milk cultures 
(CiarkK and Lvrs), A., ii, 499. 
Cristobalite (LE CHATELIER), A., ii, 97. 
Critical point, second, existence of 
(PrupD’HOMME), A., ii, 192. 
temperature, ratio of the boiling point 
to(Herz), A., ii, 14. 
Crocetin, detection of (TUNMANN), A., 
ii, 58. 
Crotonic acid, amino-, ethyl ester, acyl 
derivatives of (BENARY, REITER, 
and SoENDEROP), A., i, 252. 
a8-thio-, and its salts (RAy and Dry), 
T., 510; A., i, 441. 
a-Crotonic acid in soils (WALTERS and 
Wisp), A., i, 376. 
Crustaceans, deposits of lime salts in 
(PavuL and SHarpe), A., i, 66. 
Cryogenine, detection of, in urine (GRIM- 
BERT), A., ii, 344 ; (JUSTIN-MUELLER), 
A., ii, 518. 
Cryoscopy, apparatus fur (MATHEWS), 
.» li, 356. 
with fenchone as solvent (Jona), A., 
ii, 524. 
Cryostat for the range 27-35° (ONNEs), 
A., ii, 407. 
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Cryptopine (PERKIN), A., i, 280. 
Crystals, structure of (PFEIFFER), A., 
ii, 78; (Fock; Nie), A., ii, 
129; (v. Lave; Rinne), A., ii, 
166 ; (SCHOENFLIEs), A., ii, 447. 
and chemical constitution (GROTH), 
A,, ii, 446. 
and valency (BECKENKAMP), A., li, 
change in structure of. due to replace- 
ment of elements (W. and D. Ascu), 
A., ii, 449. 
Réntgen ray spectra of (Smits and 
ScHEFFEk), A., ii, 78. 
action of Réutgen rays on (OLIE and 
By1), A., ii, 286. 
interference effects of, in Réutgen rays 
(DEBYE and ScHERRER), A., li, 
437. 
relation between density and refiactive 
index of (Rosicky), A., ii, 433. 
atomic volume and _ valency in 
(Tutrron), A., ii, 244. 
stereochemistry of (RINNE), A., ii, 18. 
growth of, in fusions (NACKEN), A., 
ii, 363. 
growth and symmetry of (ScuuBNI- 
KOV), A., ii, 450. 
pressure exerted by, during growth 
(Lone), A., ii, 243. 
influence of temperature variation on 
formation of (ScHUBNIKOV), A., ii, 
449. 
orientation of anisotropic liquids on 
(GRANDJBAN), A., ii, 451. 
drainage of (HALL), A., ii, 363. 
liquid, production of (GAUBERT), A., 
ii, 113. 
rotatory power of (GAUBERT), A., ii, 


mixed (Kruyr and HELDERMANN), 
A., iti, 81; (Viena), A., ii, 
297. e 
constitution of (VEGARD and 
ScHJELDERUP), A., ii, 243. 
resistance limits of (TAMMAN)), A., 
ii, 448. 
analysis of (VEGARD), A., ii, 296. 
Crystallisation in four-component sys- 
tems (Bocke), A., ii, 195. 
velocity of. See Velocity. 

Crystallography and Rintgen rays (Vv. 
Lauk), A., ii, 166. 

Crucible, Gooch, improved (KorTEN), 
A., ii, 326. 

Culture solutions for the bacteriological 
analysis of water (CHAMOT and SHER- 
woop), A., ii, 556. 

y-Cumene, effect of, on the olfactory 
organ (BACKMAN), A., i, 498. 

W-Cumidine aminosulphonate (PAAL and 

HvBALEck), A., i, 643. 


ii. 700 


INDEX OF 


y-Cumidinium palladochloride (Gt TBIER, 
FELLNER, KRAUTER, — KRELL, 
Scuu tz, and WorrNz), A , i, 541. 

-Cumylaminosulphonic acid, and 
salts (PAAL and HvuBALEckK), 
643. 

y- er eee acid 
(Paat and Husateck), A., i, 644. 

y-Cumylsulphamic acid. See }- -Cumyl- 
aminosulphonic acid. 

8-isoCurcumin (HELLER), A., i, 705. 

Cyanamide, preparation of, from its cal- 


its 


A., i, 


cium derivative (Werner), A ie he 
82. 

constitution of (Corson), T., 554; 
A., i, 448. 

preparation of ane from 


(ScumipT), A., i, 688. 
furmation of pH Fe from(ScHMIDT), 


A., i, 449. 
Cyanamides, action of or reagents 
on (ADAMS and Begse), A., i, 96 
Cyanogen :— 


Hydrocyanic acid, occurrence and 
estimation of, in Sorghum vulgare 
(WILLAMAN), A., i, 245, 246. 

potassium salt, rate of hydrolysis of 
(v. ZAWIDZKI and MirczyNSsk1), 
A., %, $1. 
detection of (ANDERSON), A., 
182. 
Cyanides, wert of, biochemically 
(Jacoby), A., ii, 54. 


ii, 


Cyanic acid, use of, in glacial —_ | 
acid (BAILEY and Moore), A., i, | 
355, 587. 


Cyanotrichite from Traversella 
(CotomsBA), A., ii, 377. 
Cyanuric acid in soils (WisE and | 


Watters), A., i, 622. 
p-nitrobenzyl ester (Lyons and REID), 
A,, i, 559. 
m- aud @so-Cyanuric acids, salts and 
esters of, and their isomerism and 


molecular complexity (BIILMANN 
and BsERRuM), A., i, 382. 
Cydonia seeds. See Seeds. 


Cypridina a. bioluminescence 
in (HARVEY), A., i, 365. 

Cystine, diethyl ester hydrochloride of 
(ABDERHALDEN and Wypbert), A., i, 
121. 

Cytosine-uracil-dinucleotide, barium 
and brucine salts of (LEVENE), A., i, 
670. 


~ 


D. 
Dahllite from Greenland (BéGGILD), A., | 
ii, 145. 


Deamidisation in plants (ScHWEITZER), 
A., i, 504. 


SUBJECTS. 

Dehydrocamphor. See 8-pericycloCam- 
phanone. 

Dehydrothebaine, and its methiodide 


(FrEUND and Speyer), A., i, 219. 
Density, determination of, of gases (Ep- 
WAkDs), A., ii, 442. 
of gases and liquids, 9 for cal- 
culation of (Scumipr), A ., li, 406. 
relation between refractive index and 


(Rosicky), A., ii, 433. 
Deoxybenzoin, 2:4-dinitro-, and its 
derivatives (PFEIFFER, JOWLEFF, 


Fiscuer, Monti, and Mutty), A 
207. 
Deoxycantharidic acid, and its silver 
salt (RupOLPH), A., i, 469. 
Deoxycantharidin (Ruporn), A., i, 469. 
Deoxycholic acid, preparation of (MAIR), 
A., i, 442. 
distillation of (WIELAND and Soree), 
A,, i, 685. 
Deoxylithofellic acid (FiscuEr), A., i, 4. 
Desiccating agents, efficiency of (Mc- 
Puzrson; Dover and MARDEN), 
A., ii, 500. 
Desiccator, efficient (PRATY), A., ii, 255. 
vacuum electrically heated (RoBERT- 
son and ScumiptT), A., ii, 28. 
‘*Detonal.” See a-Ethylbutyrylmethane. 
Dextrin, adsorption of (RAKUzIN), A., ii, 
294. 
Dextrose, rotatory power of (FoULKEs), 
A., i, 
mutarotation of (Hupson and DALE), 
A., i, 320. 
turbidity of solutions of, and of their 
mixtures with maltose (HOMBERGER 
and MARVEL), A., i, 370. 
action of alkalis on (WATERMAN), 
A., i, 195, 631. 
concentration of, in animal tissues 
(PALMER), A., i, 494. 
concentration of, in blood (HILLER 
and MosENTHAL), A., i, 99. 
effect of the mre on, in blood 
(v. Kordsy), A., i, 714. 
metabolism of. See Metabolism. 
fermentation of, by yeast een 
v. Ever and HA.p1n), A., i, 680. 
tetra-acetyl derivative, compounds of, 
with 2- phenylquinoline- -4- carboxylic 
acid and with salicylic acid (Kar- 
RER), A., i, 540. 
estimation ’ of, in blood (ScuuMM), 
i, 713; (Bavuzit and Boyer; 
McGuiGAN and Ross), A., ii, 548. 
estimation of, in muscle (HOAGLAND), 
A., ii, 515 
estimation of, in urine (FrERIcHs and 
MaxnueEiM), A., ii, 393; (HILLER), 
A., ii, 394; (BurMaNN), A., ii, 
514. 
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Dextrose, detection and estimation of 
arsenic in (Kurne), A., _ ii, 
579. 

estimation of arsenic in (MurTELET), 
A., ii, 101. 

Diabetes (McDANELL and UNDERHILL), 
A., i, 368; (MacLEop and Hoover), 
A., i, 426. 

theory of (Sansum and Woopyatt), 
A., i, 496 

experimental (MacLrop, FuLK, Davis, 
and Scorr), A., i, 367. 

acidosis in (STILLMAN, VAN SLYKR, 
CULLEN, and Fitz), A., i, 523. 

diastatic activity of blood in (MyEks 
and KinuiAn), A., i, 369. 

formation of acetoacetic acid and laetic 
acid in the liver in (EMBDEN and 
Isaac), A., i, 496. 

metabolism in (v. EuLer and Svayn- 
BERG), A., i, 68. 


influence of sodium carbonate in 
(MurRLIN, Craver, NILEs, and 
CoLeMAN), A., i, 104. 


pancreatic, in the dog (MuRLIN and 
KRAMER; KRAMER, MARKER, 
and Muriin; Murtin, KRAMER, 
and Ricue), A., i, 69; (MuRLIN and 
Sweet), A., i, 104. 

Diacetanilide, p- -nitro-, crystallography 
of halogen derivatives of (ArrIN1), 
A, 4 553. 

2:6-Diacetatomercuriphenol-y-sulphonic 
acid, sodium salt (Rupr and HeErr- 
MANN), A., i, 488. 

2:6-Diacetatomercurithymol (Rupp), A., 
i, 670. 

3:4-Diacetoxybenzonitrile. 
catechuonitrile diacetate. 

By-Diacetoxypentamethylene-oxide 
(BorscueE), A., i, 118. 

2:4-Diacetyl-3:5- -dimethoxytoluene, and 
its derivatives (AuLGAr), A., i, 
345. 

Diacetylglyceraldehyde dimethylacetal 
(Wout and Momprr), A., i, 
319. 

Diacetylmalonic acid, ethyl ester, con- 
stitution of (v. AUWERS and AUFFEN- 
BERG), A., i, 627. 

Diacetylorcinol, derivatives of (AGAR), 
A., i, 345. 

Diacetyltartaric acid, isobuty] ester, 
rotation of (PATTERSON), A., ii, 3. 
Dialanyl- wg ig (ABDERHALDEN and 

Wyernrr), A., i, 120. 

Dialkyl hy drogen phosphates, prepara- 
tion an'l ionisation of (DrRusnEL and 
Fetty), A., i, 126. 

Diallylacetonedicarboxylic acid, ethyl 
ester(SCHROETER, KESSELER, LIESCHE, 

and MULLER), A., i, 146. 


See Proto- 
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1:3-Diallylcyc/obutane-2:4-dione-1-carb- 
oxylic acid, ethyl ester (ScHROETER, 
rarer: ‘Liescue, and M@é.LLER), 
A., i, 147. 

Dialysis (NEIpLeE and Baras), A., ii, 


262. 
preparation of membranes for 
(Brown), A., ii, 362. 


apparatus for (Tuoms), A., ii, 561. 

Diamonds, formation of (Rurr), A., ii, 
369. 

Ditsoamylammonium palladi- and pal- 
lado-chlorides (GurTBIER, FELLNER, 
KrAutrer, FAtco, KReE xt, Scuutz, 
and WoERNLE), A., i, 541. 

Diisoamylparabanic acid (STiEGER), A., 
i, 172. 

Diisoamylthioparabanic acid (STIEGER), 
A., i, 172. 

4:4 -Dianilinodiphenyl, 3:5:37:5’-tetra- 
nitro- (BorscHE and ScHOLTEN), A., i, 
391. 

a! oe Oe ig a 
Roca), A., 

Stashethieaneninaiibeneeene 
phenylene, diamino- (HEIDUSCHKA 
and GOLpsTEIN), A. 484, 

Dianthraquinonylene dhentien, prepara- 
tion of (FARBWERKE VorM. MEISTER, 
Lucius, & Brtnine), A., i, 41. 

Diarylsulphones (HiNspexe), A., i, 135, 

Diastase, optical properties and lw) 

tion of (RAKUZIN and FLigr), A 
181. 
theory of action of (WoxkER), A., i, 61. 
formaldehyde as a substitute for (v. 
KavuFMANN), A., i, 251; (WoKER), 


(ComMA y¥ 


A., i, 447. 

effect of soaps on the action of 
(KENDE), A., i, 615. 

digestion of starch with (PAULETIG), 

i, 670. 

animal (Myers and KILurAn), A,, i, 
369. 

of malt, influence of — activity 
on activity of (ADLER), A., i, 61. 


Diazoacetic acid, ethyl ester, “action of 
heat on der.vatives of (STAUDINGER 
and Hrrzex), A., i, 178. 

Diazo-compounds (STAUDINGER and 

Hinze), A., i, 178. 
action of copper acetylide on 
(ScHARVIN and PrLacuuta), A., i, 
179 
p-Diazoiminobenzene, acy] derivatives of 
(MorGAn and Upton), T., 187 ; A., i, 
300. 

Diazomethane, preparation of (Lorine), 
A., i, 515. 

Diazo-oxides, internal (diazophenols), 
constitution of (MorGAN ard Tom- 
Lins), T., 497; A., i, 481. 
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Diazo-reaction, method of carrying out | 


the (Zucker and Ruee), A., ii, 112. 


6:6’-Dibenzeneazo-3:3’-diphenol, and its | 


dimethyl ether (Borscue), 
558. 

ay-Dibenzoy]-8-3-bromo-4-methoxy- 
phenylbutyric acid, methyl ester 
(KouLer and Conant), A., i, 570. 

1:2-Dibenzoyl-3-m-bromo-p-methoxy- 
phenylceyc/opropane-1-carboxylic acid, 
aid its methyl ester (KouLER and 
Conant), A., i, 570. 

a5-Dibenzoylbutadiene, aS-dicyano- 
(KAUFFMANN and JEUTTER), A., i, 
395. 

Dibenzoylpentamethylenediamine-pp’- 
diarsine oxide (Srrpune), A., i, 487. 

Dibenzoylisopropylidenebenzidine 
(TuRNER), T., 4; A., i, 130. 

Dibenzyl. See s-Diphenylethane. 

Dibenzyl sulphide. See Benzyl sulphide. 

Dibenzylamine, 2:6-di- and 2:6:2’:6’- 
tetra-nitro-, and their = (Reicu 
and OGANESSIAN), A., i, 554. 

Dibenzylbenzamidine, mal its , wg 
chloride (ApaMs and Breese), A 
97. 

Dibenzylideneaminodiphenyl-p-azo- 
phenylene, diamino-, di-p-nitro-deriva- 
tive (Heipuscuka and GoLpsrEIN), 
A., i, 484. 

Dibenzylpropenylamidine hydrochloride 
(ApAMs and BEEBE), A., i, 96. 

Dibenzylsulphone-dimethylethylenedi- 
amine, -ethylenediamine, and -methyl- 
ethylenediamine (JOHNSON and 
BaILey), A., i, 10. 

Dibenzyl-p-tolenylamidine, salts 
(ApAM and BEEBE), A., i, 97. 

“ Dibnal.’’ See a-Butylhexoylurethane. 

Diisobutylammonium palladi- and pal- 
lado-chlorides (GuTBIFR, FRLLNER, 
KRAUTER, FALco, KRELL, ScHULZ, 
and WorrNLE), A., ii 541; (GuUTBIER 
and Fe.uner), A., i, 542. 

Di-tert. -butyloxamide (Br ANDER), A., i, 
555. 

ay-Dicamphorylidenepropane (Rure and 
BuRCKHARDT), A., i, 142 

Dicoumarinyl, 3:3’-thio- (SrizcEr), A., 
i, 173. 

Dicyanodiamide, estimation of, in nitro- 
lime (Srurzer), A., ii, 159 ; (HAGER 
and Kern), A., ii, 518. 

Dicinnamylideneacetone, additive com- 
pound of perchloric acid and (Prrir- 
FER, JOWLEFF, Fiscurr, Monti, and 
MUuLLY), A., i, 209. 

ee 
(GADAMER and KLEEB), A., 


Mey Te 


-“ * 


of 


acid 
, 473. 


Di-aa- “diphenylethyloxamide (Br. ANDER), 
i, 555. 


A., 
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Diet, effect of, on growth (RoBERTSON), 
A., i, 65; (OsporRNE and MENDEL), 
A,, i, 238. 

removal and replacement of amino- 
acids in (AcKroyD and Hopkins), 
A., i, 237; (Gettrine), A., i, 605. 

importance of vitamines in (OSBORNE, 
MENDEL, Ferry, and WAKEMAN), 
A., i, 603; (McCoLLuUM and Pirz), 
A., i, 604. 

leaf and seed mixtures as, compared 


with mixtures of seed and seed 
(McCotium, Simmonps, and Prrz), 
A., i, 49. 


of oats, effect of, on urea in blood 
and tissues (Lewis and Karr), 
A., i, 100. 
potitoes as source of protein in (RosE 
and Coorer), A., i, 524. 
4:5-Diethoxy-1:3-dimethy1-4:5-dihydro- 
uric acid (Binrz and SrruFe), A., i, 
296. 
4:5-Diethoxy-1:7-dimethyl-4:5- ——. 
uric acid (Binrz and Damm), A., i, 
295. 
2:6-Diethoxy-3:5-dimethyl-1:4-pyrone 
(SCHROETER, KesseLER, LIESCHE, and 
MULLER), A., i, 147. 
Dicthoxydinaphthyl ketone (Giva), A., 
i, 2 
4:5- Diethoxy- 1-methyl-4:5-dihydrouric 
acid (Bitrz and Srrure), A., i, 
293. 


2:3-Diethoxyphenanthraphenazine (G. 
M. and R. Rosinsoyn), T., 934. 
Diethoxyphenyltartramide (CASALE), 


A., i, 643. 
4:5-Diethoxy-1:3:7-trimethyl-9-ethyl- 
4:5-dihydrourie acid (BiLTz and Ber. 
ctus), A., i, 589. 
4:5-Diethoxy-3:7:9-trimethyl-1-ethyl- 
4:5-dihydrouric acid (Bitrz and Max), 
A., i, 590. 
Diethylacetonedicarboxylic acid, ethyl 
ester (SCHROETER, KESSELER, LIESCHE, 
and Miuuer), A., i, 146. 
Diethylamine, ee 
(BErtHOUD), A., ii, 237. 
p-Diethylamino-o- -benzhydryltripheny]- 
carbinol (Paranp), A., i, 652. 
p- Diethylaminobenzyltriphenylcarbinol 
(Pérarp), A., i, 653. 
Diethylaminocodide, and its platini- 
chloride (v. Braun and KINDLER), 
A., i, 164. 
1-p-Diethylamino-2:2-diphenyl-1:2-di- 
hydrotsobenzofuran, 1-hydroxy-, and 
its derivatives (PhRARD), A., i, 652. 
Diethylamino-m-hydroxybenzoyl/ctra- 
chlorobenzoic acid, preparation and 
derivatives of (ORNDOR¥FF and Ross), 
A., i, 30. 


constants of 
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8-Diethylamino-§’-phenoxy‘sopropyl al- 
cohol,and its hydrochloride and benzo- 
ate (PyMAN), T., 170; A., i, 304. 

5-Diethylamino-y-uric acid (Binrz and 
Heyy), A., i, 288. 

6-Diethylaminoxanthone-1-carboxylic 
acid, 2:3:4-trihloro-, and its salts and 
derivatives (ORNDORFF and Ross), 
A., i, 31. 

Diethylammonium palladichloride (Gur- 
BIER, FELLNER, Kriutrer, Fa.co, 
KRrELL, ScuuLz, and WorExRNLE), A., 
i, 542. 

o-Diethylbenzene, di-8-amino-, and its 
derivatives (v. Braun, Kruper, and 
DANZIGER), A., i, 131. 

1:3-Diethylcyclobutane-2:4-dione, and its 
derivatives (SCHROETER, KESSELER, 
LIESCHE, and MiLuer), A., i, 149. 

1:3-Diethylcyclobutane-2:4-dionecarb- 
oxylic acid, esters of (ScHROETER, 
KEssELER, LigscHE, and MULLER), 
A., i, 147. 

Diethylceyc/obutanedionedicarboxylic 
acid, ethyl ester (SchROETER, KEssE- 
LER, LIESCHE, and Mi°LLER), A., i, 
148. 

2:2-Diethylhydrindene (Freunp, FLEI- 
SCHER, and GOFFERJE), A., i, 574. 

Diethyleyc/opentamethyleneplumbine 
(GrOTTrNER and Krauss), A., i, 123. 

Diethylthiazine, and its salts (KEHR- 
MANN, Ropert, aud Sanpoz), A., i, 
226. 

Diethyldithiocarbamylsuccinamic acids 
(KALLENBERG), A., i, 280. 

Diethylthiocarbamylsuccinic acids (KAL- 
LENBERG), A., i, 280. 

Diffusion (HAMBURGER), A., ii, 562. 
and adsorption (ALEXANDER), A., ii, 


242. 
rhythmic (STANSFIELD), A., _ ii, 
125. 
in gelatin-salt jellies (MOELLER), 
A., ii, 410. 
of gases, apparatus for (Marcus), A., 
ii, 409. 


in liquids (CLAck), A., ii, 75. 

Diffusion coefficient, calculation of 
(GrirFirus), A., ii, 294. 

Difurfurylidenetricinnamy lideneacetone 
(Giva), A., i, 408. 

3:5’-Difuryldihydro-1:2-triazolotri- 
azole, 5:3’-dihydroxy- and -dithiol- 
(BAILEY and McPuHerson), A., i, 
588. 

Digestion, tryptic, of proteins (LoNG and 
Hutt), A., i, 485. 

Digitalis, development of glucosides in 

leaves of (SrrAuB), A., i, 615. 

detection of the glucoside in leaves of 

(WratscHKo), A., ii, 182. 


Digitalis, glucosides of (KILIANI), A., 
1, 468. 

Diglycyldi-/-leucyl-/-cystine (ABDER- 
HALDEN and WyseEr?), A., i, 120. 

‘**Diglycylhippenylcarbamide ” (CuR- 
Tius and Perripts), A., i, 201. 

Ditsohexoyldi-d-alanyl-/-cystine, di-d-a- 
bromo- (ABDERHALDEN and WyYBERT), 
A., i, 120. 

Ditsohexoyldiglycyl-/-cystine, di-d-a- 
bromo- (ABDERHALDEN and WYBER?’), 
A., i, 120. 

Dibippurylaminomethylcarbamide. See 
** Diglycylhippenylearbamide.” 

N-Dihydro-1:2:1’:2’-anthraquinone- 
azine. Sev Indanthrene. 

Dihydro-a benzopyrones, preparation of 
(Fiscuer and Nouri), A., i, 469. 

Dihydroberberine, cyano- (G. M. and R. 
Ropginson), T., 966. 

Dihydrocantharic acids (GADAMER), A., 
i, 660. 

Dihydrochelerythrin (KARREn),A.,i,349. 

Dihydrocinchonicine, hydroxy-, and its 
picrate (RABE and BorrTcHEnr), A., i, 
282. 

Dihydrocinchoninone, hydroxy-, and its 
picrate (RABE and BorrcHeEr), A., 1, 
282. 

Dihydrocinchotoxine. See Cinchoticine. 

Dihydrocodeinone, hydroxy-, and its 
derivatives (FreuND and SPEYER), 
A., i, 218. 

‘‘Dihydrocodeone,” hydroxy-, and its 
oxime (FREUND and SPEYER), A.,i,218. 

Dihydroindole derivatives, reduction of 
(v. Braun, HEerpEer, and NruMANN), 
A., i, 167. 

‘* Dihydro?scindolylpyrrolidinium ” 
bromide (v. Braun), A., i, 170. 

‘* Dihydro/soindolyltetrah ydrozsoquino- 
linium” bromide (v. Braun), A., i, 
170. 

Dihydromorphine dimethy] ether hydro- 
chloride (MANNICH), A., i, 474. 

2:3-Dihydro-a-naphtha-y-pyrone, and its 
derivatives (PFEIFFER and GRIMMER), 
A., i, 662. 

Dihydrothebainone, hydroxy-, and its 
derivatives (FREUND and SPEYER), 
A., i, 218. 

4:5-Dihydrouric acid, 5-amino-4-hydr- 
oxy- (Bitrz and Heyy), A., i, 288. 

Di-3-indolyl-o-aminophenylmethane, 
and its hydrochloride (HoscHER), A., 
i, 167. 

2:5-Diketo-4-benzoyl-1:3-dimethyl-2:5- 
dihydropyrrole (KNust and Mumm), 
A., i, 415. 

1:3-Diketo-o-benzoylene-2:2-dimethyl- 
hydrindenes (FreuND, FLEISCHER, 
and SreMMER), A., i, 575, 
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(a)- and (8)-1:3-Diketo-o-benzylene-2:2- 
dimethylhydrindenes (FreunpD, FLEI- 
SCHER, and StEMMER), A., i, 575. 

2:3-Diketodihydrothionaphthens, _pre- 
paration of (STOLLE), A , i, 91. 

5:3’-Diketo-4:4’-dipheny1-3:5’-difuryl- 
hexahydro-1:2-triazolotriazole (BalI- 
LEY and McPuHeErsoy), A., i, 588. 
5:3’-Diketo-4:4’-dipheny]-3:5’-distyryl- 
hexahydro.1:2-triazolotriazole (Ba1- 
LEY and McPuerson), A., i, 588. 
5:3’-Diketo-4:4’-dipheny]-3:5’-di-m- 
nitropheny)]hexahydro-1:2-triazolo- 
triazole (BaiLtey and McPuerson), 
A. i, 588. 
1:3-Diketo-2:2:5:5:8:8-hexaethyltritri- 
methylenebenzene (Freunp, FLEI- 
SCHER, and GOFFERJE), A., i, 574. 

78-Diketohexoie acid, a-lydroxy-, di- 
semicarbazone of (Borscue), A., i, 118. 

Diketohydrindene (indandione), and its 
aniline derivatives (WISLICENUS and 
PFANNENSTIEHL), A., i, 273. 

Diketohydrindenes, synthesis of 
(FreUND, FLEISCHER, GoFFERJE, and 
STEMMER), A., i, 572. 

2:4-Diketo-5-y-indoxylidenethiazolidine 
(ANDREASCH), A., i, 664. 

2:6-Diketo-5-methyl-4-a-ethoxyethyl 
pyrimidine (JoHNsoN and HADLEY), 
A., i, 667. 

2:6-Diketo-5-methyl-4-a-methoxyethyl- 
pyrimidine (JoHNsoN and HADLEy), 
A., i, 667. 

-Diketones, action of, with unsaturated 
ketones (ScHOLTz), A., i, 462. 

4:6-Diketo-1:2:2:3:5-pentaphenylpiperid- 
ine-3:5-dicarboxylic acid, methyl 
ester (STAUDINGER and HIrzEL), A., 
i, 651. 

2:4-Diketo-3-pheny1-5-p-aminobenzyl- 
idenethiazoline, and its derivatives 
(ANDREASCH), A., i, 663. 

2:6-Diketo-4-phenyl-1-methy]-1:2:3:6-- 
tetrahydropyridine. See §-Phenyl- 
glutaconmethylimide. 

4:9-Diketotetrahydro-1:3:6:8-naphtha- 
tetrazine, 2:7-dicyanoamino- (Dox), 
A., i, 481. 

5:3’-Diketo-3:4:4’:5’-tetraphenylhexa- 
hydro-1:2-triazolotriazole (BAILEY 
and McPuerson), A., i, 587. 

Dilatometer (Escarn), A., ii, 524. 

Di-/-leucyldi-d-alanyl-/-cystine (ABDER- 
HALDEN and WyBEkrrt), A., i, 120. 

3:4-Dimethoxyacetophenone, 2:6-di- 


hydroxy- (NIERENSTEIN), T., 7; A., 
i, 150. 

3:4-Dimethoxybenzoic acid, 5-nitro-, and 
6-nitro-2-amino-, and their derivatives 
(Gisson, Simonsen, and Rav), T., 
74; A., i, 203. 
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7:4’-Dimethoxy-3-benzyl-2:3-dihydro-7- 
benzopyrone (PreiFFER and GRIM- 
MER), A., i, 662. 
2:2’-Dimethoxy-5:5’-diacetyldiphenyl- 
methane, 4:4’-dihydroxy-, and its 
derivatives (PFEIFFER and GRIMMER), 
A., i, 662. 
pp’-Dimethoxydicinnamylideneacetone, 
and its compound with perchloric acid 
(PFEIFFER, JOWLEFF, FiscHEr, 
Monti, and Mutty), A., i, 209. 
4:5-Dimethoxy-4:5-dihydrouric 
(Bii1z and Heyy), A., i, 286. 
4:5-Dimethoxy-3:7-dimethyl-1:9-di- 
ethyl-4:5-dihydrouric acid (Biirz and 
Max), A., i, 590. 
4:5-Dimethoxy-1:3-dimethy]-4:5-dihy- 
drouric acid (BiLTz and Srrurs), A., 
i, 296. 
4:5-Dimethoxy-1:7-dimethy1-4:5-dihy- 
drouric acid (Binrz and Damm), A., 
i, 295. 
4:4’-Dimethoxy-2:2’-dimethyl-1:1’-di- 
thioxanthonyl (ULLMANN and v. 
GuENck), A., i, 161. 
4:5-Dimethoxy-3:7-dimethyl-1-ethyl-4:5- 
dihydrouric acid (BiLtz and Max), 
A., i, 591. 
2:6-Dimethoxy -3:5-dimethyl-1:4-pyrone 
(ScHROETER, KEssELER, LIESCHE, and 
Miier), A., i, 146. 


acid 


4:4’-Dimethoxydi-a-naphthyl diketone 
(GiuA), A., i, 204. 
4:4’-Dimethoxydi-a-naphthyl ketone 
(Giua), A., i, 204. 
2:2’-Dimethoxydiphenyl, 5:5’-di- and 
3:5:3':5’-tetra-nitro- (BorscHE and 
ScHo.ten), A., i, 391. 
Dimethoxydistyryl ketones, additive 


compounds of (PFrIFFER, JOWLEFF, 
FiscHer, Monti, and MU.ty), A., i, 
208. 

4:5-Dimethoxy-1 methyl-4:5-dihydro- 
urie acid (Bittz and Srrvre), A., i, 
293. 


| 0-1:6-Dimethoxy-2-naphthoylbenzoic 


acid, and its methyl ester (FISCHER 
and K6ni«), A., i, 661. 

2:5 Dimethoxy-8-nitro-A«-propenylbenz- 
ene (KAUFFMANN, Burr, MEYER, 
and JEUTTER), A., i, 392. 

1:2-Dimethoxyphenanthraphenazine, 4- 
bromo- (Jongs and Rosrnson), T., 928. 

2:5-Dimethoxy-a-phenyleinnamic acid 
(KAUFFMANN, Burr, Meyer, and 
JEUTTER), A., i, 392. 

** Dimethoxysaccharin.” 
sulphinide. 

pp’ -Dimethoxystilbene, additive com- 
pounds of (PFEIFFER, JOWLEFF, 
FiscHER, Monti, and MUuLLy), A.,, i, 
207. 


See Veratric- 
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2:5-Dimethoxystilbene, w-nitro-(KAUFF- 
MANN, Burr, MEYER, and JEUTTER), 
A., i, 392. 
2:5-Dimethoxystyrene, w-nitro- (KAUFF- 
MANN, Burr, MEYER, and JevTrer), 
A., i, 392. 
4:5-Dimethoxy-1:3:7:9-tetramethyl1-4:5- 
dihydrouric acid (Bitz and STruFE), 
A., i, 300. 
4:5-Dimethoxy-1:3:7-trimethy1l-9-ethyl- 
4:5-dihydrouric acid (BiL1z and Brr- 
aius), A., i, 589. 
4:5-Dimethoxy-3:7:9-trimethyl-1-ethyl- 
4:5-dihydrouric acid(BiLrz and Max), 
A., i, 590. 
Dimethylacetonedicarboxylic acid, esters 
of, and their derivatives (SCHROETER, 
KEsSsELER, LIESCHE, and MULLER), A 
i, 146. 
2:7-Dimethylacridine, 3:6-diamino-, 
cadmium and silver compounds, 
preparation of (Soc. CHEM. Inp. 
BASLE), A., i, 582. 
1:6- and 3:8-Dimethylallantoins (BiL1z, 
HeEyn, and Beretvs), A., i, 291. 
ee" preparation ‘of (Wkr- 
NER), T., 844; A., i, 632. 
physical constants of (BERTHOUD), 
A., ii, 237. 
o-Dimethylaminoisoamylbenzene, and its 
salts (v. Braun, HErpER, and NEv- 
MANN), A., i, 168. 
2:4-Dimethylaminoanisole, 3:5-dinitro- 
(HinpMaARksH, KnIGHT,and RoBINson), 
T., 944. 
p-Dimethylaminobenzanilide (STAUDIN- 
GER aud ENDLE), A., i, 646. 
p-Dimethylaminobenz-azide and -hydr- 
azide (STAUDINGER and ENDLE), A., i, 
666. 
p-Dimethylaminobenzhydryl(diphenyl- 
p-diethylaminobenzyl)benzene (PE- 
RARD), A., i, 651. 
p-Dimethylaminobenzhydryl(diphenyl- 
p-dimethylaminobenzy])benzene (PE- 
RARD, A., i, 651. 
p-Dimethylaminobenzylidenedeoxybenz- 
oin (Kavu — Burr, Meyer, 
and JEurTTER), A., i, 392. 
p- Dimethyleminobenzoyl chloride(Stav- 
DINGER and ENDLE), A., i, 646, 
(-Dimethylamino- y-benzoyl- y-ethyl- 
hexane, and its platinichloride (Hat- 
LER and Ramart-Lucas), A., i, 
665. 
¢-Dimethylamino-y- benzoyl--methyl- 
hexane, and its salts (HALLER and 
RamArtT-Lucas), A., i, 665. 
¢-Dimethylamino- 8-benzoy1-8-methyl- 
pentane, and its derivatives (HAL- 
LER and RaAmart-Lucas), A., i, 
665. 


p-Dimethylaminobenzylbenzopinacone 
(Pérarp), A., i, 652. 

p-Dimethylaminobenzylbenzoylbenzene 
(PéraRD), A., i, 653. 

p-Dimethylaminobenzyltriphenyl- 
carbinol, and its derivatives (PERARD), 
A., i, 652. 

5-Dimethylaminobutan-§-one, salts of 
(MannicB), A., i, 634. 

y-Dimethylaminobutylbenzene, and its 
salts (v. BraUN and NEuMANy), A., 
i, 282. 

Dimethylaminocodide,. and its platini- 
chloride (v. Braun and KINDLER), 
A., i, 164. 

Dimethylaminocyanonorcodide, and its 
salts (v. Braun and KInpLER), A., i, 
164. 

p-Dimethylamino-w-cyanostilbene 
(KAUFFMANN and Meyer), A., i, 
395. 

3-Dimethylamino-9:9(or 10:10)-di- 
ee en (PE- 
RARD), A., i, 653. 

ae-Dimethylamino-8- dimethylpentan- 
y-one (MANNICH), A., i, 635. 

3-Dimethylamino-9:10- -diphenylanthr- 
acene (PERARD), A., i, 653. 

p-Dimethylaminodiphenylcarbamide 
(STAUDINGER and ENDLE), A., i, 667. 

3-Dimethylamino-9:10-diphenyldihydro- 
anthracene (Pérarp), A., i, 653. 

pp’-Dimethyldiaminodi-o-tolyl ketone, 
and ty mno-, and dinitroso- (Vv. 
Braun), A., i, 175. 

pp’- Dimethyldiaminodi-o-tolylmethane, 
an l its derivatives (v. Braun), A., i, 
174. 

Dimethylamino--8-hydroxyethyl- 
norcodide, and its em (Vv. 
Braun and KINDLER), A., i, 164, 

3-Dimethylamino-9 p- hydroxypheny]- -6- 
dimethylfluorime (GHosH and War- 
son), T., 827. 

3-Dimethylamino-9-op-d thydroxy- 
phenyl-6-dimethylfluorime, and its 
benzoyl derivative (GuosH and Wart- 
son), T., 827. 

a-Dimethylamino-8-methylpentan-7- 
one, and its salts (MANNICH), A., i, 
635. 

ap er ro ee 
and its salts (MANNICH), A., i, 635. 

Dimethylaminonorcodide, and its salts 
(v. Braun and KINDLER), A., i, 
164. 

Dimethylaminophenonaphthazoxone 
(KEHRMANN and HeErzsBavum), A., i, 
593. 

p-Dimethylaminophenylcarbamic acid, 

methyl ester (STAUDINGER and 

ENDLE), A., i, 667. 


ii. 706 


p-Dimethylaminophenylcarbimide 
(STAUDINGER and Enptz), A., i, 667. 
o-Dimethylaminophenylcyc/ohexane, and 
its salts (v. Braun, Herper, and 
NEUMANN), A., i, 168. 
3-Dimethylamino-9(or 10)-phenyloxan- 
thranol, and its derivatives (Pérarp), 
A., i, 653. 
p-Dimethylaminophenylurethane. See 
p-Dimethylaminophenylcarbamic acid, 
methyl ester. 
o-Dimethylaminopropylbenzene, and its 
derivatives (v. Braun, HEIDER, and 
NEuMANN), A., i, 168. 
8-Dimethylaminopropylbenzenes, and 
their methiodides (v. Braun, HEIDER, 
and NrumMANn), A., i, 168. 
4’-Dimethylaminostilbene-4-carboxylic 
acid, 2-nitro-, and its salts (Prerir- 
FER, KLINKERT, and v. PoLuirzEr), 


A., 1, 141. 
en y-uric acid (BiLrz 
and Heyy), A., i, 288. 


Dimethylammonium palladichloride 
(GuTBreR, FeLuNER, KrAuieEr, Fat- 
co, KrELL, Scuutz, and WoERNLE), 
A., i, 541. 

Dimethylaniline, condensation of ethyl- 
ene dibromide and (v. BrauN and 
ARKUSZEWSEI), A., i, 175. 

additive compound of, with 2.4:6-tri- 
nitrostilbene (PFEIFFER, JOWLEFF, 
FiscHErR, Monti, and MULLy), 
A., i, 208. 
9:8-Dimethylbenzopyrone, bromo-deri- 
raee of (Srmonis and HeErovict), 
A., i, 409. 

3:6- ‘Dimethyl. 7 4-benzopyrone (v. Av- 
weErs), A., i, 277. 

Dimethyleyc PRs 1:3-dione, deriva- 
tives of (ScurorTer, KEssELER, 
LigescuE, and Miiuer), A., i, 149. 

1:3-Dimethylceyc/obutane-2:4-dione-1- 
carboxylic acid, esters of (ScHROETER, 
KesseLer, LigscuHe, and MU Lier), 
A., i, 146. 

1:3- -Dimethylcyclobutane- -2:4-dionedi- 
carboxylic acid, methyl ester (ScHRO- 
ETER, KeEssELER, Lrescne, and 
MOLLER), A., i, 148. 

1:3-Dimethy]-5-tert.-butylbenzene, 
2:4:6-triamino- (Hrrzic, WENZEL, 
and Kicnier), A., i, 177. 


a-p-Dimethylecinnamic acid, and its | 
methyl ester (v. AUWeERS), A., i, 
267. 

8-Dimethyleinnamic acids, stereoiso- | 


meric, and their derivatives (STOER- | 
‘51 


MER, Grimm, and LaAagrR), A., 
648. 
4:7-Dimethyleoumarin periodide 


MONIS), A., i, 706. 


(S1- 
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2:4’-Dimethyldiaminophenyl  m-tolyl 
ketone, and 2:4’-dicyano-, and their 
derivatives (Vv. Braun, A., i, 174. 
2:4’-Dimethyldiaminopheny]l-m-tolyl- 
methane, and its derivatives (v. 
Braun), A., i, 174. 
3:8-Dimethy]-1:6-diethylallantoin 
(Britz and Max), A., i, 590. 
s-Dimethyldiethylalloxantin (Bitrz and 


Max), A., i, 591. 
1:4-Dimethy]-2:5-diethylbenzene 

(Freunp, FLeiscHEr, and Gor- 

FERJE), A., i, 575. 
Dimethyldiethylbutinenediol. See +¢- 


Dimethy]-Aé-octinene-y¢-diol. 

1:9-Dimethy1-3:7-diethylspiro-5:5-di- 
hydantoin (Bitz and Max), A., i, 
590. 


4:7-Dimethy]-2:2-diethyl-1:3-diketo- 
hydrindene-5:6-dicarboxylic acid 
ae FLEISCHER, and GOFFERJE), 

.» i, 573. 

3: ‘- -Dimethyl-1:9- ‘> or acid (Bitz 
and Max), A., i, 

4:4’-Dimethyl-1:1° tg ny 
(ULLMANN and v. GLENoK), A., i, 
161. 

Dimethylenedioxydistyryl ketone, addi- 
tive compound of stannic chloride and 


(PFEIFFER, JOWLEFF, FiscHer, 
Mont, and Mutty), A., i, 208. 
Dimethylenegluconic acid, behaviour of, 


in the organism (PApERI), A., i, 716. 
2:3:6:7-Dimethylenetetraoxyanthra- 
quinonedi-imide (Brown and Rosin- 
son), T., 957. 
4:5:4’:5’-Dimethylenetetraoxyazobenz- 
ene (Ropinson), T., 113. 
4:5:4’:5’-Dimethylenetetraoxyazoxy- 
benzene-2’-carboxylic acid, 2-nitro- 
(Ropinson), T., 119; A., i, 227. 
Dimethylenetetraoxydistyryl ketone, 
6’-dichloro- (Orr, Rosrnson, and 
Wit.iams), T., 948. 
5:6:4’:5’-Dimethylenetetraoxy-2-phenyl- 
indazole-2’-carboxylic acid, 3-hydr- 
oxy-, lactone of (RoBINsoN), T., 118; 
A., i, 237. 
Dimethylerythrene, polymerisation of 
(OSTROMISSLENSKI), A., i, 399. 
1:6- ~) > eee (BiL1z 
and Max), A., i, 591. 
1:4-Dimethyl-2- daptinases (FreuND, 


FLEISCHER, and GoFFERJE), A., i, 
573. 
1:3-Dimethyl-7- ‘eg a emg (BiL1z 
and Max), A., i, 590. 
1:7-Dimethy]-3- -ethyleaffolide (Brurz 


and Bereivs), A., i, 589. 
2:5-Dimethyl.4-ethylphenyl methyl ket- 
one, and its semicarbazone (FREUND, 
FLEISCHER, and GoFFERJE), A., i, 574. 
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3:7-Dimethyl-1l-ethyluric acid, prepara- 
tion and derivatives of (Bittz and 
Max), A., i, 590. 

3:7-Dimethyl-1 ethyl-A**-isouric acid, 
5-chloro- (Bitrz and Max), A., i, 
591. 

2:5-Dimethylfuran-3:4-dicarboxylic 

acid, ethyl ester, hydrolysis of (Kor- 

SCHUN and GounDER), A., i, 91. 


4:5-Dimethylglyoxalone, preparation of | 


(JOHNSON and Hapwey), A., i, 585. 
1:9- and 3:7-Dimethylspiro-5:5-hydant- 


oins (Biutz, Heyn, and Bereivs), | 


A., i, 291. 
1:3-Dimethylhydantoylethylamide, and 
5-hydroxy- (Bitrz and Max), A., i, 
590. 
1:2-Dimethylhydrindene,  1-hydroxy-. 
See 1:2-Dimethylindan-1-ol. 
Di-2-methyl-2-hydrindylthiocarbamide 
(v. Braun, KrusBer, and DANZIGER), 
A., i, 132. 
Dimethyl-y-hydroxypropylailylammon- 
ium chloride. See Allylhomocholine 
chloride. 
1:2-Dimethylindan-l-ol (SrozRMER and 
LAAGE), A., i, 654. 
2:3-Dimethylindene, and its picrate 
(SrokRMER and LaaGe), A., i, 655. 
1:2-Dimethylinden-1l-ol (SroERMER and 
LAAGE), A., i, 654. 
Di-2-methyl-3 indolyl ether (Baupiscu 
and Hoscuek), A., i, 166. 
Di-3-(2-methylindolyl)-o-aminophenyl- 
methane, and its hydroclloride and 
acetyl derivative (HoscnEK), A., i, 
167. 
+¢-Dimethyloctane-7(-diol, and its de- 
rivatives (ZALKIND and MARKARJAN), 
A., i, 114. 
+¢-Dimethyl-45-octene-7(-diol, and its 
derivatives (ZALKIND and MARKAR- 
JAN), A., i, 114. 
7¢ Dimethy]-Aé-octinene-y(-diol, hydro- 
genation of (ZALKIND and MARKAR- 
JAN), A., i, 113. 
2:5-Dimethylolpyrrole (TsCHELINCEV 
and Maxsorov), A., i, 165. 
1:4-Dimethylcyc/opentadienedihydro- 
pyridazine, 6-nitro- (HALE), A., i, 55. 
1:2-Dimethylcyc/opentane, 1-nitro- 
(Rozanov), A., i, 133. 
1:1-Dimethylcyc/opentane-3-one-2-carb- 
oxylic acid, 2-cyano-, ethyl ester, 
derivatives of (NoYEs and MARVEL), 
A., i, 455. 
1:1-Dimethylcyclopentane-3-oxime, 2- 
cyano-, and its 2-carboxylie acid 
(NoyEes and MARVEL), A., i, 455. 
2:5-Dimethylphenol, 4-amino-, acetyl de- 
rivative (JAcoBs and HEIDELBERGER), 
A., i, 696. 
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2:5-Dimethylphenoxyacetic acid, 4- 
amino-, and its derivatives (JACOBS 
and HEIDELBERGER), A., i, 696. 

2:6-Dimethylpiperidines, substituted, 
preparation of (Jupp and Kon), A., i, 
282 


aa-Dimethylpropionoylsemicarbazide 
(BouGauU_t), A., i, 689. 

3:6-Dimethylpyridazine-4:5-dicarboxylic 
acid, and its silver salt (HALE), 
A., i, 55. 

8-1:6-Dimethylpyridyl-2-ethyl aleohol, 
and its acetate (Hess, UrBric, and 
EicuE.), A., i, 351. 


| 4:8-Dimethyl-2:2 6:6-tetraethyl-3- 


| 1:3-Dimethyl-)-uric 


hydrindacene (FREUND, FLEISCHER, 
and GorFErRJE), A., i, 573. 
4:8-Dimethy]-2:2:6:6-tetraethyl-s-hydr- 
indacene-1:3-dione (fF REUND, FLEISCH- 
ER, and GorrERJE), A., i, 573. 
meso-2:5-Dimethyltetrahydrothiophen, 
and its derivatives (GRISCHKEVITSCH- 
TrocutMmovsk!), A., i, 155. 
3:5-Dimethyltetrahydrothiophen-2- 
carboxylic acid, and its silver salt 
(GRISCHKEVITSCH-TROCHIMOYVSKI and 
GALPERIN), A., i, 156. 
Dimethylthiazine, and its salts (KEHR- 
MANN, RosBert, and SaAnpoz), A.,i,226. 
Dimethylthiophen mercuri-haloids 
(STEINKOPF), A., i, 303. 
3:5-Dimethylthiophen, 2-iodo- (GRiscH- 
KEVITSCH-TROCHIMOVSKI and GAL- 
PERIN), A., i, 155. 
Dimethyl-o-toluidine, condensation of 
trioxymethylene and (v. Braun and 
Herprr), A., i, 175. 
Dimethyl-y-toluidine, 2:3-dinitro- (JaNn- 
SEN), A., i, 128. 
Dimethyl-o-toluidinium palladochloride 
(GuTBrIEr, FELLNER, KrAvuTeEr, Fatco, 
Kre.t, Scuutz, and WoERNLE), A., 
i, 541. 
4:3-Dimethy1-2:2:5-triethyl-1:3-diketo- 
hydrindene (Freunp, FLEIscueEr, and 
GoFFERJE), A., i, 473. 
4:7-Dimethy]-2:2:5-triethylhydrindene 
(FrEuND, FLEIscuER, and GoFFER- 
Jt), A., i, 573. 
2:4-Dimethyltrimethylene sulphide, and 
its derivatives (GRISCHKEVITSCH- 
TrocHIMOVSK]), A., i, 154. 
7:7-Dimethyluramil (Bi_tz and Heyy), 
A., i, 288. 
acid, 5-chloro- 
(Brirz and Strurr), A., i, 297. 
1:7-Dimethyl--uric acid, 5-chloro- 
(Brtrz and Damm), A., i, 295. 
1:3-Dimethyl-A*®)-csouric acid, 5-chloro- 
(Biirz and Srrure), A., i, 296. 
1:7-Dimethy1-A“®)-isouric acid, 5-chloro- 
(Bitrz and Damm), A., i, 294. 
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Di-a-naphthyl telluride, and its salts 
(LepERER), A., i, 134. 

Dinaphthylsulpbones, dihydroxy- (HINs- 
BERG), A., i, 576. 

Dindole (RucGL1), A., i, 587; (HELLER), 
A., i, 708. 

»* are (Rupp), A., 
i, 670. 

Dioptase from Traversella (CoLomBa), 
A., ii, 377. 

Di-o- and -p-phenety] tellurides, and their 
salts and derivatives (LEDERER), A., 
i, 134, 264. 

3:3’-Diphenol, amino-, bromo-, and nitro- 
derivatives of (Bonscue), A., i, 558. 

Diphenyl, and its derivatives, crystallo- 

graphy of (MieLerrner), A., i, 641. 
disulphide, di-2-nitro- -di-4-eyano- 
(BorscHE, STACKMANN, and Maka- 
ROFF-SEMLJANSKI), A., i, 17. 
Diphenyl, 2:5:2’:5’: tetrachloro- (MEYER 
and HorMann), A., i, 642. 
chloronitro- and nitroamino-deriva- 
tives of (BorscHE and SCHOLTEN), 


A., i, 390. 
ay-Diphenylacetoacetic acid, methy! 
ester (SCHROETER, KESSELER, 


LiescHE, and M@.uieEr), A., i, 146. 
Diphenylacetonedicarboxylic acid, 
methyl ester (STAUDINGER and Hir- 


ZEL), A., i, 631. 
Diphenylamine, preparation of (FLir- 
SCHEIM), A., 1, 330. 
use of, in colorimetric estimations 
(Smiru), A., ii, 217. 
Diphenylamine, 2-amino-4-cyano- 


(Borscue, STACKMANN, and Maxka- 
ROFF-SEMLJANSKI), A., i, 16. 
nitrohydroxy-derivatives (MELDOLA, 
Foster, and BrignrMan), T., 546; 
A., i, 454. 
ey ee 
(SCHLENK and HotvTz), A., i, 263. 
1:5 mg -3- anisylpyrazole (Jor- 
LANDER), A., i, 223. 
Diphenyl-p-azophenylene, /efyaamino-, 
and its salts and derivatives (HErp- 
USCHKA and GoLpsTEIN), A., i, 482. 


Diphenylbenzidine, use of, in colori- | 


metric estimations (SmirH), A., ii, 217. 
2:6. Dipheny1-3-benzylidene-5:5-dimeth- 
yltetrahydropyrone (H. and P. Ryan), 
A., i, 348. 
ay-Diphenyl-8-benzylidenepropane, and 
a3-dibromo- (ORECHOV and GnrIN- 
BERG), A., i, 450. 
Diphenyl-»-bromophenylmethylhydr- 
oxylamine, and its hydrochloride 
(Stacner), A,, i, 24. 
8-Diphenyl-p- bromophenylmethy]-8- 
methylhydroxylamine (SriecLirz and 
SraGneEr), A., i, 23. 


SUBJECTS. 


Diphenylbutadiene (JonLIN), A., i 
329. 
Diphenylearbinols, action of aromatic 
sulphinic acids with (HINSBERG), A., 
i, 328. 
Diphenyl-p-chlorophenylmethylamine, 
and its salts (VospuRGH), A., i, 21. 
Diphenyl-»-chlorophenylmethyldichloro- 
amine (VospurGR), A., i, 2 
Diphenylée/rachlorophthalide (Orn- 
pORFF and Murray), A., i, 338. 
y5-Dipheny]-a(-dianisylhexane-a(-dione 
(JORLANDER), A., i, 343. 
Diphenyldi-n-butyltetrazone (REILLY 
and HiIckINBoTTwum), T., 1030. 


| 2:2-Diphenyl-1:1-di(-p-diethylamino- 


phenyl)-1:2-dihydroisobenzofuran 
(Pérarp), A., i, 652. 

2:2-Diphenyl-1:1-di(-p-dimethylamino- 
a dihydrovsobenzofuran (PE- 
RKARD), A., i, 651. 

3:5- Diphenyl- 4:5- dihydroisooxazoles, 4- 
and 5-hydroxy- (WIpDMAN), A., i, 
221. 


| $:5’-Diphenyldihydro-1:2-triazolotri- 


azole, 5:3’-dihydroxy-, and its deri- 
vatives (BAILEY and Moore), A 


i, 355. 
5:3’-dithiol- (BAILEY and McPHEr- 
son), A., i, 588. 


2:2-Diphenyl-1-p-dimethylaminophenyl- 
1-p-diethylaminopheny]-1:2-dihydro- 
isobenzofuran (PeRARD), A., i, 651. 

Diphenyldipyruvic acid, esters of (HEM- 
MERLE), A., i, 394. 

2:2’-Diphenyldiquinone-4:4’. dioxime 
(BorscHe and ScuHo.ren), A., 
390. 

Diphenylene oxide, 
(BorscHE and ScHOLTEN), 
390. 

s-Diphenylethane, 3:3’-difluoro- (MEYER 
and HorMANn), A., i, 642. 

aa-Diphenylethylamine, and its nitrite 
(BRANDER), A., i, 555. 

aa-Diphenylethylearbamic acid, 
ester (BRANDER), A, i, 560. 

aa-Diphenylethylearbamide (BRANDER), 
A., i, 556. 


i, 


1:3: 6: :8-tetranitro- 
es & 


ethyl 


| aa- Diphenylethyloxamic acid, ethy] ester 


(BRANDER), A, i, 555. 
aa- Diphenylethyloxamide 
A., i, 555. 
Diphenylglycollic azide, and its deriva- 
tives (CurTiIUs and Gotprere), A., i, 
637. 
Diphenylglycollohydrazide, and its deri- 
vatives (CURTIUs and GOLDBERG), A 
i, 637. 
Diphenylhydroxyacetic acid, 
benzyl ester (Lyons and REID), 
559. 


(BRANDER), 


p-nitro- 
A., i, 


Diphenylindene, synthesis of (OrEcHOV), 
, i, 450 

1:2- and 2:3-Diphenylindenes (RuGGL1), 
A., i, 551. 

Diphenyliodonium chloride, crystallo- 
graphy of (VAN DER VEEN), 
548. 

Diphenylmethane, 
oxy-, preparation of 
Watson), T., 825. 

Diphenylmethanedimethyldihydrazine, 
action of, on sugars (v. Braun), A.,i, 
251. 

Diphenylmethylammonium pallado- 
chloride (GuTrsiER, FELLNER, KrAv- 
TER, FA.co, KRELL, Scuuiz, and 
WoeERNLE), A., i, 541. 

er, a-naphthy1 sulphone 
(Hinspers), A., i, 329. 

Diphenylmethyloxalacetic acid. See a- 
Oxalo-88-diphenylpropionic acid. 

1:3-Diphenyl-5-m-nitrophenylpyrazole 
(Boprorss), A., i, 225. 

1:3-Dipheny]-5-m-nitrophenylpyrazol- 
ine, and 4-hydroxy- (Boprorss), A 
i, 225. 

1:4-Diphenylcyclopentadienedihydro- 

pyridazine, 6-nitro- (HALE), A 

56. 


& % 


3:6:3:6’-tetrahydr- 
(GuosH and 


Di-a-phenylisopropyloxamide( BranDER), 
A., i, 555. 

3:5- -Diphenylpyrazoline, 4- os and 
its nitroso-derivative (WIDMAN), A.,i, 
222. 

2: rae ferrichloride (D1t- 
THEY), A., i, 661. 

2:3-Diphenylquinoxaline, 6-cyano- 
(BorscHk, STACKMANN, and Maka- 
ROFF-SEMLJANSKI), A., i, 17. 

Diphenylsuccinic acids, /-menthy] esters 
of (WREN and Srixt), T., 513; A,, i, 
456. 

r-and meso-Diphenylsuccinic acids, inter- 
conversion of the esters of (WREN and 
Stitt), T., 1019. 


2:3-Diphenylthiohydantoin,  2:3-di-p- 
hydroxy- (StigcEr), A., i, 173. 
Diphenylthioparabanic _ acid, di-p- 


hydroxy- (STIEGER), A., i, 172. 
2:6-Diphenyl-1-m- -tolylpiperid-4- one 
(Mayer), A., i, 144. 
3:4- Diphenyltriazole, 5- rere 9 
(BAILEY and McPuersoy), A.,i, 587. 
Dipiperidinotetraminoarsenobenzene 
hydrochloride (FARBWERKE VORM. 


Meister, Lucius, and Brine), 
A., i, 359. 

“‘Dipronal.” See a-Propylvalerylure- 
thane. 


Dipropionyl-/-cystine, di-d- and /-a- 
bromo-(ABDERHALDEN and WYBERT), 
A., i, 120. 
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Diisopropylacetonedicarboxylic acid, 
ethyl ester omer gy | KESSELER, 
LiEscHE, and MU.ueEr), A., i, 146. 

Dipropylammonium palladichlor ide 

(GuTBIER, FELLNER, KRAUTER, FALCO, 


Krewtt, Scuviz, and WoERNLE), 
A., i, 542. 
Disaccharides, constitution of (Ha- 


WORTH and Law), A., i, 80. 
Disinfectants, use of ‘mercury organic 
compounds as (ScHRAUTH and 
ScHoELLER), A., i, 241. 
Dispersion, rotatory (PATTERSON), A 
ii, 4, 5. 
Dissociation of double salts in aqueous 
solution (MAXWELL), A., ii, 562. 
Dissociation pressure of sulphides 
(ALLEN and Lomparp), A., ii, 194. 
Distillation in steam were A., 
i, 316; (Tromp), A., ii, 193. 
of ‘aliphatic acids (Upson, PLuM, 
and Scuotr; LAMB; RicuMonp), 
A., ii, 277. 
Distillation apparatus (STEARNS), A., 
ii, 567 
for manipulation of small — 
of volatile substances (Srock), A., 
ii, 442. 
— (DuscHAk and SPENCER), 
A., ii, 316. 
p- Bitgeatiennan, and ww’-dicyano- 
(KAUFFMANN and JEUTTER), A., i, 395. 
3:5’-Distyryldihydro-1: 2-triazolotri- 
azole, 5:3’-di —. (BarLey and 
McPuerson), A., i, 588. 
Disuccinyldi-o- c-aminotolane, di-o’-nitro- 
(Ruee.t), A., i, 22. 
B5- Disulphohexoic -_ and its deriva- 
tives (NorrsoHM), A., i, 29. 
2:5-Di-o-sulphophenyl-1:3:4-triazole, 1- 
amino- (SCHRADER), A., i, 710. 
£5-Disulpho-5-phenylvaleric -_ and its 
derivatives (Norrsonm), A., i, 28. 
§8-Disulphovaleric Wt and its deriva- 
tives (Notrsoum), A., i, 28. 
Dithienylchloroarsine (SrEINKOPF and 
BAvVERMEISTER), A., i, 303. 
2:2’-Di-p-toluenesulphonoxyazoxy- 
benzene (BaupiscH and HAFTKA), 
A., i, 357. 
Di-p- tolylaminotetramethylammonium 
(SCHLENK and Hottz), A., i, 262. 
Ditolyléetr a Oe (0 RNDORFF 
and Murray), A., i, 338. 
Ditriphenylmethyloxamide (BRANDER), 
A., i, 555. 
Divinyl, eur of (OsTROMISS- 
LENSKI), A., i, lo 
Dogs, pancreatic diabetes in (MURLIN 
and KRAMER; KRAMER, MARKER, 
and MURLIN ; ’Murun, KRAMER, and 
Ricue), A., i, 69. 
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Dogs, effect of hydrochloric acid on | 


the excretion of metallic salts in 
(STEHLE), A., i, 609. 
utilisation of inositol by (GnEENWALD 
and Welss), A., i, 610. 
influence of inositol on the excretion 
of phenol by (Dusty), A., i, 187. 
Dog-fish. See Scyliiwm canicula. 
Dolomite from 
cuTT), A., ii, 488. 

Dopamelanin (Biocn), A., i, 675. 

Dopaoxydase (Biocn), A., i, 675. 

Drop weights, measurement of surface 

tension by means of (PErRoT), A., ii, 
408. 
Droseracew, microchemistry of (Finr- 
stick and Braun), A., i, 506. 
Drosera rotundifolia, proteoclastic en- 
zymes of (DERNBy), A., i, 506. 
Drosophila, use of yeast in nutrition of 
(NorTHRop), A., i, 525. 

Durene, additive compounds of (Prrir- 
FER, JOWLEFF, Fischer, Mont, 
and Mutty), A., i, 207. 

effect of, on the olfactory organ (BAcK- 
MAN), A., i, 498. 

Dugong, Australian, oil from (CHAL- 
LINOR and PENFOLD), A., i, 239. 
Dyeing, theory of (Sistry), A., ii, 527. 
of cotton fibres (HALLER), A., i, 436. 
Dye liquors, estimation of sodium sul- 

phide in (Swany), A., ii, 385. 


E. 
Eakleite (LArsEN), A., ii, 417. 


Earths, rare, compounds of (Grant and 
JAMEs), A., ii, 316. 


separation of (ENGLE and BALKE), A., | 


li, 259. 
Ebullioscope, improved (Smits), A., ii, 
66. 
Eggs, yolk of, supposed existence of 
lecithin in (BARBIERI), A., i, 238. 
Chinese preserved (BLUNT and Wane), 
A., i, 102. 
echinoderm, cytolysis in (Moork), A., 
i, 493. 
sea-urchin, cytolysis in (Moore), A., 


discharge through 
(Wricnrt), T., 643; A., ii, 403. 
Electrical conductivity, measurement 
of (WAsHBURN), A., ii, 10; (WaAsH- 
BURN and ParkKEr), A., ii, 235. 
water correction in determination of 
(KENDALL), A., ii, 234. 
and chemical constitution (Fink), A., 
ii, 163. 
of salts of organic acids (THoms and 
ZEHRFELD), A., i, 699. 


Kielce, Poland (Tuv- | 


gases | 
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Electrical conductivity, metallic salts in 
pyridine (MATHEWS and JOHNSON), 
A., ii, 289. 
of solutions (TAYLOR and AcCREB), A., 
H, 7, &. 


| Electrical osmosis (Bricas), A., ii, 236. 
| Electro-capillary function (Gouy), A., 


ii, 291. 
Electrode, chromic-chromous, oxidation 

potential of (ForsEs and RIcuTER), 
A,, ii, 353. 

ferro-ferricyanide, electromotive force 
measurements with (LINHART), A., 
ii, 233. 

hydrogen, potential of (Loomis and 
AcrEE), A., ii, 12; (Loomis, MyErs, 
and AcREE), A., ii, 289. 


lead, potential of (Lewis and 
BRIGHTON), A., ii, 524. 
mercury, potential measurements 


with (Linuanrt), A., ii, 13. 

mereurous chloride (calomel), poten- 
tial measurements with (Loomis 
and MEaAcHAM), A., ii, 13. 

potassium chloride in hydrochloric 
acid, potential of (Loomis, Essex, 
and Meacuam), A., ii, 353. 

silver, potential of (MorrimER and 
Pearce), A., ii, 289. 

for titration of gastric 
(MIcHAELIs), A., ii, 228. 

Electrolysis (MULLER), A.,i}, 117. 

with alternating currents (Rfus y 
Mir6), A., ii, 291. 

Electrolytes, difference of potential due 
to movement of (Kuyt), A., ii, 
403. z 

concentration of, round the electrodes 
(Procopiv), A., ii, 291. 
permeability of red blood-corpuscles 
to (Ronony!; Rouwonyr and Lor- 
ANT), A., i, 235. 
diffusion of, through living 
(Logs), A., i, 66, 67, 102. 
Electrolytic analysis. See Analysis. 
dissociation, theory of (DE Szysz- 
Kowsk}), A., ii, 127. 
abnormal (Sacnanovy), A., ii, 234. 
of metallic salts (SACHANOV), A., 
ii, 115. 
diazotisation (Krauss), A., i, 548. 
Electromotive equilibria and allotropy 
(Smits and ATEN), A., ii, 232. 


juice 


cells 


| Electromotive force, measurements of, 


with the ferro-ferricyanide electrode 
(Linywart), A., ii, 233. 
of non-aqueous cells (NELSON and 
Evans), A., ii, 232. 
Electron conception of valency (SPir- 
GEL), A., ii, 28. 
Electrons, mobility of, in gases (WEL- 
LIscH), A., ii, 352. 


Elements, 
(Harkins), A., ii, 303. 
spectra of, and the periodic system 
(Kirrer), A., ii, 185. 
periodic system of (SILBERMANN), A., 
ii, 27. 
a third state of (HERING), A., ii, 460. 
chemical, conception of (FasAns), A., 
ii, 566. 
isotopic, atomic weight determination 
and solubility of salts of (Fasans 
and FiscHLEr ; Fasansand LEm- 
BERT), A., ii, 472. 
Rontgen ray spectra of (SIEGBAHN 
and STENsTROM), A., ii, 524. 
Emetamine and its salts (PymMan), T., 
442; A., i, 410. 

isoEmetine, and its derivatives (Kar- 
RER), A., i, 410. 

Emodin, identification of drugs con- 
taining (BEAL and Okey), A., ii, 279. 

Emulsification, theories of (Roon and 
OxgspER), A., ii, 299. 

Emulsions, solvent properties of (Sts- 
LEY), A., ii, 527. 

Energy and heat capacity (Bett; Ricu- 
ARDS), A., ii, 65. 

Entropy, relation of heat capacity to 
(NJEGOVAN), A., ii, 405. 

Enzymes, formation of (Jacosy), A., i, 
71, 106, 305, 430, 528. 

chemical composition and formation 
of (v. EuLEr and Grigse), A., i, 
679. 

optical activity of (RaKuzrN), A., ii, 
286 


periodicity of the action of (Grott), 
mS S 

poisoning of, in living cells (H. v. 
and B. Ever), A., i, 72. 

inhibition of the action of, by urine 
(v. Evter and Svansere), A., i, 
676. 

in blood (Satra), A., i, 100. 

of human cerebro-spinal fluid (LEscHKE 
and Prncussonn), A., i, 363. 

glycolytic (LomBroso), A., i, 182. 

proteoclastic, of yeast (DerNsy), A., 
i, 500. 

proteolytic, measurement of the action 
of (SHERMAN and Nevy), A., ii, 
111. 

reducing, non-specificity of (Bacn), 
A., i, 375, 431; (ABELoUS and 
Atoy), A., i, 618. 

of the spleen (Morse), A., i, 606. 

of yeast (NEUBERG and FARBER; 
HArpDEN), A., i, 501. 

Enzymes. See also :— 


Achroodextrinase. 
Amylase. 
Arginase. 
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structure and evolution of 


Enzymes. See also :— 
Catalase. 
Diastase. 
Dopaoxydase. 
Erepsin. 
Ereptase. 
Esterase. 
B-Galactosidase. 
B-Glucosidase. 
Invertase. 
Lipase. 
Oxydase. 
Pancreatin. 
Pepsin. 
Peroxydase. 
Ptyalin. 
Saccharophosphatase. 
Thrombin. 
Trypsin. 
Tyrosinase. 
Urease. 
Zymin. 
Enzyme action (FALK), A., i, 182, 598 ; 
(vAN SLYKE and CULLEN), A., i, 
182; (ABDERHALDEN and Fopor), 
A., i, 306; (FRANKEL), A., i, 597. 


‘*Epronal.” See a-Ethylvalerylureth- 
ane. 
Equation, Dicterici’s (MacDovcGa Lt), 
A., ii, 366. 


of state, values of 6 and Va in the 
(vAN LAAR), A., ii, 67. 
Kamerlingh Onnes (BAKKER), A., 
ii, 16. 
Equilibria, non-, uni-, and bi-variant 
(SCHREINEMAKERS), A., ii, 132, 169, 
195, 247, 299, 411, 454. 
chemical, effect of temperature on 
(ScHEFFER), A., ii, 170. 
Equilibrium in binary systems (KrUYT 
and HELDERMANN ; VOANO), A., ii, 
81; (Krvuyt), A., ii, 133. 
of a system under the influence of an 
external agent (VoLCHONSK!), A., 
ii, 133. 
in solutions, influence of the solvent 
on (Smits), A., ii, 171. 
Equilibrium constant, effect of pressure 
on the (Lewis), A., ii, 456. 
Erbium, are spectra of (EDER), A., ii, 1. 
Erepsin (DERNBY), A., i, 234. 
Ereptase (Denney), A., i, 234. 
hydrolysis of glycylglycine by (DERN- 
BY), A., ii, 82. 
Erucie acids, isomerism of brassidic 
acid and (MASCARELLI), A., i, 195. 
Eruco-p-ethoxyanilide (pE’ ConNo), A., 
i, 888. 

Eruco-p-hydroxyanilide(nE’ Conno), A., 
i, 388. 

Eruco-y-methoxyanilide (DE’ CoNNO), A., 
i, 388. 
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Eruco-a- and -8-naphthalides (pE’ Con- 
No), A., i, 388. 

Eruco-p-phenylenediamide (pE’ Conno), 
A., i, 389. 

Eraeo-p: -toluidide (Dr 


— (pE’ Conno), A., i, 

38 . 

Erythrodextrin, digestion of, by pty- 
alin (BLAKE), A., i, 361. 

Esterases, distribution of, in the animal 
organisin (PoRTER), A., i, 238. 

Esters, preparation of (Borrgeav), A., 


Conno), A., i, 


i, 2. 
formation of (McINrosn), A., i, 441. 
reactions of, with magnesium organic 

compounds (STADNIKOY), A., i, 136. 

Esterification (KIMBALL and , ag A 
i, 88; (Sacus and ree “— & F 
(FABER and Rep), A., i, 626. 

Ethane, ¢efra- and hexa-chloro-, ultra- 
violet absorption spectra of (MassoL 
and Favcon), A., ii, 188. 

Ethers, compounds of metallic haloids 
with, and their decomposition pro- 
ducts (ConEy), A., i, 135. 

Ethers, chloro- (CLARK, Cox, and Mack), 
A., i, 316. 

a-Ethoxalylcrotonic acid, 8-amino-, and 
its copper salt (BENARY, REITER, and 
SoENDEROP), A., i, 253. 

Ethoxide, lithium, potassium and sodium, 
velocity of reaction of methyl 
iodide with (Brown and 
AcrEE), A., ii, 24. 

inversion of  Z-menthone by 
(GrusE and AcrFke), A., il, 
251. 

Ethoxyacetic acid, ethyl ester, hydrazide 
of, and its derivatives (CuRTIUS and 
VAN DER LAAN), A., i, 635. 

Ethoxyacetylazide (CurTIUs and VAN 
DER LAAN), A., i, 636. 

Ethoxy benzene, 3:5-dinitro-2:4-diamino- 
B-hydroxy-, and its 8-benzoyl deri- 
vative and 3:5-dinitro-2:4:8-trihydr- 
oxy- (G. M. and R. Rosrnson), T., 
936. 

Ethoxycrotonic acid, ethyl ester, con- 
densation of ethyl oxalate with (W1s- 
LICENUS and ScH6LLKopPrF), A., i, 700. 

Ethoxydihydroberberine (G..M. and R. 
Rosinson), T., 968. 

5-Ethoxy-1:3-dimethyl-4:5-dihydrouric 
acid, 4-hydroxy-(Bi.tz and Srrure), 
A., i, 297. 

5-Ethoxy-1:3-dimethyl- A“®)-isourie acid 
(Bitrz and Srrure), A., i, 296. 

a? chloride; (JONES 
and NEurFer), A., i, 325. 

3-Ethoxy- 1-ethyltheobromine (Britz and 
Max), A., i, 590. 
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5-Ethoxy-3(?)-methyl-4:5-dihydrouric 
acid, 4-hydroxy- (Biirz and StRvUFE), 
A., i, 294. 

5-Ethoxy-9-methyl-4: ee acid, 
4- - ed (Bittz and Herywn), A., i, 
292 


Ethoxymethylurethane (Curtius and 
VAN DER LAAN), A., i, 636. 

5-Ethoxy-1-methyl-y- uric acid (BrL1z 
and StrruFe), A., i, 294. 

5-Ethoxy-9-methyl- 4- uric acid (BILTz 


and Hrywn), A., i, 292. 

1:4-Ethoxynaphthoic acid, structure of 
(Kamm, McCiucace, and Lanp- 
strom), A., i, 455. 


a-Ethoxynaphthoylformic acid. See a- 
Ethoxynaphthylglyoxylic acid. 

Ethoxy-8-naphthoylpropionic acid 
(Giua), A., i, 394. 

a-Ethoxynaphthylglyoxylic acid( Kamm, 
McCiuGacE, and LANpsTRoM), A., i, 
455. 

2-Ethoxy-A?*-cyclopentadien-5-one-1- 
carboxylic acid, 4-hylroxy-, ethyl 
ester, potassium salt (WISLICENUS and 
ScHOLLKopPF), A., i, 701. 

2-Ethoxyphenol, 4- and 5-nitro-, and 
their benzoates (G. M. and R. Rosin- 
son), T., 933. 

a-Ethoxyphenylacetic acid, methy] ester, 
amide and nitrile of (Hess and Dor- 
NER), A., i, 337. 

Ethoxyphenyltartramic acid, and its 
esters and amide (CASALE), A., i, 643. 

p-Ethoxyphenyltartrimide (CAsALR’, A., 
i, 643. 

Ethoxypropene, condensation of ethyl 
oxalate with (WISLICENUS and 
(Scn6LLKopF), A., i, 700. 

4-Ethoxy-a-pyrone-6-carboxylic acid, 
and its potassium salt and ethy] ester 
(WISLICENUS and ScHOLLKopF), A., i, 
701. 

6-Ethoxy-1:2-pyrone-3-carboxylic acid, 
4-hydroxy-, ethyl ester (STAUDINGER 
and Becker), A., i, 630. 

2-Ethoxyquinoline, 6-nitro- (KAUFMANN 
and DE Preruerp), A., i, 355. 

5-Ethoxytetramethyl-y-uric acid (Bi.1z 
and STRUFE), A., i, 300. 

5-Ethoxy-3:7:9-trimethy]-4:5-dihydro- 
uric acid, 4-hydroxy- (BiLrz and 
Damm), A., i, 299. 

§-Ethoxy-y-uric acid (BitTz and Heyy), 
A., i, 287. 

Ethyl alcohol, heat of dilution of 
(MacINNEs and Brauwam), A., ii, 
560. 

heat of dilution of, in benzene (GIB- 
BONS), A., ii, 164. 

condensation of the 
(AnDREN), A., ii, 192. 


vapour of 
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Ethyl alcohol, action of phosphoryl 

chloride on (BALAREFF), A., 1, 625. 

reaction of sulphuric acid with (EvANs 
and ALBERTSON ; KREMANN), A., i, 
314. 

oxidation of, by the liver (Hrrscn), 
A., i, 67 

effect of, on respiration and gaseous 
metabolism in man (Hicerns), A., i, 
489. 

estimation of (VILLEDIEU and 
H&pert), A., ii, 155; (RIPPER and 
Wonack), A., ii, 512. 

estimation of, in ethyl ether (PERKINS), 
A,, ii, 393. 

estimation of, in fermentation mix- 
tures (Dox and Lams), A., ii, 47. 

estimation of, in urine (WIDMARK), A., 
ii, 547. 

estimation of water in (NussBAUM), 
A., ii, 215. 

Ethyl ether, viscosity of the system: 
antimony trichloride and (KuRNA- 
KOV, PERLMUTTER, and KANov), 
A., ii, 360. 

ferric chloride (ForsrEr, CooprEr, and 
Yarrow), T., 809; A., i, 646. 

estimation of alcohol and water in 
(PERKINS), A., ii, 393. 

Ethyl chloride, physical constants of 
(Berruoup), A., ii, 237. 

bromomalonyl chloride (STAUDINGER 
and Becker), A., i, 630. 


Ethylamine, physical constants of 
(BerTHOUD), A., ii, 237. 
Ethylamine, bromo-, preparation of 


(GABRIEL), A., i, 541. 
5-Ethylamino-y-uric acid (Biitz and 
Heyy), A., i, 287. 
Ethylsynbenzhydroximic acid, rearrange- 
ment of, and its derivatives (KUHARA 
and IsH1KAwWaA), A., i, 87. 
o-Ethylbenzyl bromide, and its deriva- 
tives (v. Braun), A., i, 259. 
1-0-Ethylbenzylpiperidine, and its salts 
(v. Braun), A., i, 259. 
6-a-Ethylbutyry]-4:7-dimethyl-2:2-di- 
ethylhydrindene-5-carboxylic acid 
(FREUND, FLEISCHER, and GOFFERJE), 
A., i, 574. 
a-Ethylbutyrylurethane (OpDaAIRA), A., i, 
81 


Ethylearbamide, bromo- (GABRIEL), 
A., i, 541. 
4-Ethylcarbonatotoluene-3-sulphinic 
acid, and its methyl ester (ZINCKE 
and ARNOLD), A., i, 264. 
4-Ethylcarbonatotoluene-3-sulphonic 
acid, derivatives of (ZINCKE and 
ARNOLD), A., i, 263. 
4-Ethylcarbonatotolyl 3-disulphide 
(ZINCKE and ARNOLD), A., i, 263. 
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1.713 


Ethylcarbonatovanillin (Lapworth and 
Wrkgs), T., 792. 
8-Ethyleinnamic acids, stereoisomeric, 
and their derivatives (SromRMER, 
Grimm, and Laage), A., i, 648. 
Ethylene, compounds of aluminium 
chloride and (GANGLOFF and 
HENDERSON), A., i, 533. 
action of bromine water on (READ 
and WILLIAmMs), T., 240; A,, i, 313. 
dibromide, condensation of dimethyl- 
aniline and (v. Braun and 
ARKUSZEWSKI), A., i, 175. 
oxides (Boprorss), A., i, 223. 
Ethylene, etrachloro-, ultra-violet 
absorption spectra of (MAssou and 
Favucon), A., ii, 188. 
Ethylene glycol, preparation of (Brooks 
and Humpurey), A., i, 533. 
Ethylenedioxybenzene, 4:5-dinitro-6- 
amino-, and 4:5:6-trinitro- (G. M. and 
R. Rosrnson), T., 935. 
2:3-Ethylenedioxyphenanthraphenazine 
(G. M. and R. Rosrnson), 'I’., 935. 
B-Ethyl galactoside, preparation of, 
from fruit kernels (MouGNE), A., i, 
379. 
e-Ethylheptan-5-one-ye-dicarboxylic 
acid, ethyl ester (ScnRoETER, KEs- 
SELER, LIESCHE, and MULLER), A., i 
147. 
8-Ethylhydrindone, 2:3:6(?)-tribromo- 
(SroeRMeR and LAAGe), A., i, 654. 
Ethylideneazobenzene-y-hydrazone, 
chloro-, sulphate (TrdGER 
Prorrowsk!), A., i, 668. 
8-Ethylindone, and its semicarbazone 
and 2:6(?)-dibromo- (STOERMER and 
LAAGE), A., i, 654. 
1-Ethylnaphthalene, 4-hydroxy-1-B- 
amino-. See 4-Ethyl-a-naphthol, 4-8- 
amino-. 
4-Ethyl-a-naphthol, 4-8-amino-, and its 
derivatives (WINDAUS and BERNTH- 
SEN-BuCHNER), A., i, 690. 
Ethyleyclopropane, preparition and 
transformations of (RozANov), A., i, 
84. 
Ethylpropylacetophenoneoxime (DuMmes- 
NIL), A., i, 654 
3-Ethylrhodanine-5-acetamide (KALLEN- 
BERG), A., i, 280. 
B-Ethylvithiocarbamylsuccinamic acids 
(KALLENBERG), A., i, 279. 
Ethyl-o-toluidine, 3:4:5-trinitro- (JAN- 
sEN), A., i, 129. 


and 


Ethyluric acids (BImLMANN and Buer- 


ruM), A., i, 588. 
a-Ethylvalerylcarbamide, 
(OparrA), A., i, 81. 
a-Ethylvalerylurethane (OparRA), A., i, 


81. 
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a-bromo- 


ii, 714 
Ethylzingerone (Nomura), T., 773; 
A., i, 570. 
Eucommia ulmoides, caoutchouc from 
(Sievers), A., i, 346. 
Eugenyl p-nitrobenzyl ether (RErD), 
A., 1, 333. 
Euglobulin, conversion of y-globulin 
into (Bere), A., i, 485 
Euxenite from Ontario (MILLER and 
Knicut), A., ii, 538. 
Evaporation apparatus (PLAISANCE and 
PERVIER), A., ii, 378. 
Exosmosis (Brooks), A., i, 371. 
Explosives, lecture experiments on the 
theory of (Eccert and ScHIMANK), 
A., ii, 462. 
nitrated, mixtures of (Gru), A., i, 19, 
inicrochemical analysis of (ALMSTROM), 
A., i, 541 
analysis of substances used in, by means 
of ** nitron” (Core and Baras), A., 
ii, 268. 
Extraction apparatus, Soxhlet (Twiss 
and McCowan), A., ii, 418. 


F. 


Feces, excretion of calcium in, and its 
hydrion concentration (NELSON and 
Wituiams), A., i, 103. 

detection of blood in (THEVENON and 
Rouuanp), A., ii, 432. 
estimation of fatty acids and soaps in 
(SHarpe), A., ii, 516. 
Fats, saponification of (TrEUB), A., ii, 
2 


hydrolysis of, by lipase (TANcov), A., 
i, 182. 
fractionation of (SEIDENBERG), A., i, 
626. 
formation of cholesterol esters in de- 
generation of (VALENTIN), A., i, 715. 
metabolism of. See Metabolism. 
estimation of unsaponifiable matter 
in (DaAvipsoun), A., ii, 183; 
(WILKIE), A., ii, 429. 
separation of cholesterol and phyto- 
sterol from (PrescnEk), A., ii, 275, 
514. 
a-Fenchene, synthesis of (Komppa and 
Roscuikr), A., i, 466. 
Fenchenes, nomenclature of (Komppa 
and Roscurer), A., i, 398. 
Fenchone, use of, in cryoscopic measure- 
ments (JONA), A., ii, 524. 
Fenchylene, and its nitrosochloride 


(NAMETKIN and RusHENCEVA), A., i, 
152. 

isoFenchylxanthic acid, methyl ester 
(NAMETKIN and RusHENCEVA), A., i, 
152, 
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Fermentation (BIEDERMANN), A., i, 62. 

equilibrium in (Licurwitrz), A., i, 
681. 

effect of slight increases of tempera- 
ture on (RicuEeT and Carpot), A., 
i, 107. 

activators of (v. EULER and HAMMAR- 
STEN), A., i, 71. 

of dibasic acids (LEBEDEV), A., i, 188. 

action of toluene on (BuCcHNER and 
Sxraup), A., i, 613. 

alcoholic (LINDET), A., i, 188; (Har- 
DEN), A., i, 501; (NeuBERG and 
FArBer), A., i, 502; (WILENKO; 
v. EvLerR and HAtprn), A., i, 680. 

citric acid, by Aspergillus niger (Cur- 
rig), A., i, 614. 

lactic, effect of thallium 
(Ricuet), A., i, 370. 

Ferments. See Enzymes. 

Ferric salts. See under Iron. 

Ferricyanides, estimation of, volumetri- 
cally (pE Coquet), A., ii, 551. 

Ferrification in soils (BRowN and Cor- 
son), A., i, 248. 

Ferrochrome, estimation of chromium in 
(HeERwie), A., ii, 104; (Koc), A., 
ii, 337, 392; (ScHUMACHER), A., ii, 
337. 

Ferrocyanides, crystal form and isomer- 
ism of (BENNETT), T., 490; A., i, 
449. 

Ferro-ferricyanide electrode. See Elec- 
trode. 

Ferrum hydrogenio reductum, analysis 
of (WINKLER), A., ii, 511. 

Fertilisers. See Manures, artificial. 

Fibres, use of, in microscopic qualitative 
chemical analysis (CHAMoT and 
Coxe), A., ii, 576. 

vegetable, purification of (STADNIKOV), 
A,, i, 119. 

Fibrin (Hrexma), A., i, 101; ii, 22, 23 ; 
(Howe), A., i, 101; (Diks- 
SELHORST and FREUNDLICH), A.,i, 
180. 

analyses of (GORTNER and WUERTZ), 
A.,i, 711. 

Fibrinogen, effect of keeping solutions of 
(NoxF), A., i, 420. 

Ficus javanica, orange-yellow in leaves 
of (Mouiscn), A., i, 506. 

Filters, soluble (WILKIE and ANDER- 
son), A., ii, 224. 

Filter flask (SHAw), A., ii, 499. 

Filter paper, extraction of reducing sub- 
stances from (McBripE and ScuHEr- 
RER), A., ii, 326. 

Filtration, excluding air and moisture 
during (REDDELIEN), A. ii, 461. 

Filtration apparatus (WEGELIN), A., ii, 
462 ; (BOERICKE), A., ii, 547. 


salts on 
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Fir, Douglas, constituents of the oleo- 
resin of (ScHORGER), A., i, 467. 

Firefly, bioluminescence in (HARVEY), 
A., i, 365 

Fish, fresh-water, non-protein nitrogen 
in blood of (Witson and ADoLPn), 
A., i, 360. 

Fish-liver oil, new hydrocarbon from 
(CuapmAN), T., 56; A., i, 193. 

Flame, propagation of, the uniform 

movement in (MAson_ and 
WHEELER), T., 1044. 

in mixtures of acetone and air 
(WHEELER and WHITAKER), T., 
267 ; A., ii, 249. 

in mixtures of acetylene and air 
(HAwARD and Sasrry), T., 841; 
A., ii, 527. 

Flames, Bunsen, chemical reactions in, 
under diminished pressure (UBBE- 
LOHDE and ANWANDTER), A., ii, 
569. 

highly luminous coloured, production 
of (HEMSALEcH), A., ii, 523. 

Flame arc, use of, in chemical manu- 
facture (Morr and Beprorp), A., 
ii, 6. 

Fiavine (BROWNING, GULBRANSEN, 
Kennaway, and TxHornron), A., i, 
240. 

Flavones, detection and physiological 
significance of, in plants (SHIBATA, 
Naaal, and KisuipA), A., i, 107. 

Flour, analysis of (SwANson and TaGvue), 
A., ii, 276. 

Fluidity (Drucker), A., ii, 409. 

Fluoran, ¢efrachloro-, amino- and nitro- 
derivatives of (ORNDORFF and Ken- 
NEDY), A., i, 347. 

Fluorene-9-acetic acid, and its ethyl 
ester (WisLICENUS and EBLk), A., i, 
272. 

a-Fluorenedimethylhydrindene. See a- 
o- Benzylene-2:2-dimethylhydrindene, 

a-Fluorenedimethylindandione. See (a)- 
1:3-Diketo-o-benzylene-2:2-dimethyl- 
hydrindene. 

Fluorenonedimethylindandiones. See 
1:3-Diketo-o-benzoylene-2:2-dimethy]- 
hydrindenes. 

Fluorenyl isopropyl ketone. See iso- 
Butyrylfluorene. 

Fluorine, preparation of (RuFF), A., ii, 

201; (BrauNneRr), A., ii, 202. 
Hydrofluoric acid, separation of hydro- 
fluosilicie acid and (DINWIDDIE), 
A., ii, 39. 
Hydrofluosilicic acid, separation of 
hydrofluoric acid aud (DINwiIppIe), 
A., ii, 39. 

Fluorine, estimation of (DiNWIDDIE), 

A,, ii, 99 
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Foods, physical chemistry of (Pavt), A., 

i, 246, 507, 509. 

effect of high temperature on the 
nutritive value of (HoGAN), A., i, 
492. 

containing sugar, analysis of (Lasoux 
and Ronnet), A., ii, 582. 

detection and estimation of ‘‘sac- 
charin” in (Bonts), A., ii, 430. 

estimation of alkalinity of the ash of 
(KoLrHoFF), A., ii, 386. 

estimation of chlorine in (WeITrzEL), 
A., ii, 501. 

estimation of iodine in (Bony), A., i, 
192. 

estimation of oxalic acid in (ARBENZ), 
A., ii, 583. 

estimation of salicylic acid in (Srrzn- 
BERGEN), A., ii, 549. 

Formaldehyde, condensations of (WoOKER 

and Mager), A., i, 686. 

condensation of amines with (KRoNnE- 
BERG), A., i, 170. 

action of ammonium chloride with 
(WERNER), T., 844; A., i, 632. 

condensation of ammonium thiocyan- 
ate with (ScHMERDA), A,, i, 545. 

condensation of cholic acid and 
(SyntTHeETIC PATENTS Co.), A., i, 
318. 

condensation of pyrrole and its deriv- 


atives with (TscHELINCEV and 
Maksorovy), A., i, 164. 
semicarbazone (Hess, EIcHEL, and 


Uisrie), A., i, 352. 
action of, on starch (WoKER), A., i, 
61, 447; (v. KAUFMANN), A., i, 251; 
(MAGGI and WoKeEnr), A., i, 686. 
action of, on sugars (HELDUSCHKA and 
ZIRKEL), A., i, 446. 
detection of, in plants (Currius and 
FRANZEN), A., i, 438. 
use of, in micro-titration (CLEMENTI), 
A., ii, 400. 
titration of substituted amino-acids 
with (CLEMENTI), A., ii, 344. 
Formalin, estimation of (SruTTERHEIM), 
A., ii, 480. 
‘*Formazyl methylenecamphor” (Rurz 
and BurcKHARDT), A., i, 142. 
Formic acid, electrolytic decomposition 
of, with rhodium electrodes (W.La- 
DISLAW), A., ii, 136. 
kinetics of oxidation of, and its salts 
(Dwar), T., 707; A., ii, 458. 
catalytic reduction with (MAILHE and 
DE Gopon), A., i, 315. 
salts of, decomposition of (GrANOLI), 
A., ii, 85. 
aluminium salt, astringent action of 
(Loewy and WOLFFENSTEIN), A., 
i, 497. 


Formic acid, esters, viscosity of the 
systems stannic ‘chloride and (Kur- 
NAKOV, PERLMUTTER, and KANnvv), 
A., ii, 360. 

methoxymethyl ester (CLARK, Cox, 
and Mack), A., i, 316. 

p-nitrobenzyl ester (Rerp), A., i, 333. 

detection and estimation of, in meat 
extract (WAsER), A., ii, 343. | 

Formy]-py-aminobenzeneazo-8-naphthol 

(MorGAN and Upron), T., 193. 

Formylnaphthylacetic acids, ethyl esters 

(Wisticenvs and Etvert), A., i, 


202. 

Formylphenylacetic acid, methyl ester, 
isomerism and derivatives of (WIsLI- 
cENUS, Borner, Kurtz, and BIL- 
HUBER), A., i, 268. 

Formyl-p-phenylenediazoimide (Mor- 
GAN and Urton), T., 190; A., i, 300. 

Forsterite, equilibrium of anorthite, 
silica and (Borke), A., ii, 147. 

Frangula, detection of (BEAL and 
OxeEy), A., ii, 279. 

Freezing point, apparatus for determin- 
ing lowering of (VAN NAME and 
Brown), A., ii, 163. 

lowering of, in solutions of metallic 
salts and their mixtures (HALL and 
Harkins), A., ii, 65; (HARKINS 
and Roperts), A., ii, 66. 

Friedel-Crafts’ reaction (Corisarow), 
T., 10; A., i, 144; (BorpTKER and 
Hause), A., i, 124. 

d-Fructose. See Laevulose. 

Fruits, preparation of extract of 
(Tuoms), A., i, 721. 

Fuchsone, additive compounds of (Pre- 
IFFER, JOWLEFF, Fiscurr, Monrt, 
and Mutty), A., i, 209. 

Fucic acid (OviN), A., i, 379. 

Fucose, oximes and hydrazones of, and 
their derivatives (VoToceK), A., i, 
250. 

Fucose-p- va a (VAN DER 
Haak), A., i, 380. 

Fucus virsoides, constituents of (Vo- 
TOcEK and ROuLIcH), A., i, 438. 

Fulminiec acid, salts of (WOHLER and 
Martin), A., i, 383. 

Fumaric acid, compound of aluminium 
chloride and (GANGLOFF and Hen- 
pDERSON), A., i, 533. 

p-nitrobenzyl ester (LYMAN and 
Retp), A., i, 334. 

Fumarie acid, chloro-, p-nitrobenzyl 
ester (Lyons and Rerp), A., i, 559. 
Fumaryldiglycinamide (BoRNWATER), 

A., i, 121 

Furfuraldehyde, kinetics of formation 
of, from arabinose (KREMANN and 

Ket), A., ii, 251. 
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Furfuraldehyde, compounds of alumin- 
ium and ferric chlorides and (GANG- 
LOFF and HENpDERSON), A., i, 533. 

action of cinnamylidenemethyl m: thyl 
ketone with (Giva), A., i, 408. 

estimation of (Dox and PLAISANCE), 
A., ii, 53. 

Furfuroids of barley, enzymic hydrolysis 
of (BAKER and Hutton), T., 121; 
A., i, 310. 

Furfurylideneazobenzene-y-hydrazone 
salts (TROGER and Piorrowsk1), A., 
i, 669. 

Furoxans. See isoOxadiazole oxides. 

Fuscazinic acid (STANEK), A., i, 382. 


G. 


Gadolinite from the Radauthal, Harz 
(Fromme), A., ii, 497. 

Galactobioses, synthesis and crystallisa- 
tion of (BouRQUELOT and Avsky), 
A., i, 250. 

Galactose, rotatory power of, in propyl 

aleohol (Fou.kgs), A., i, 79. 
action of alkalis on (WATERMAN), A 
i, 631. 

d-Galactose, detection of, by means of its 
o-tolylhydrazone (VAN DER HAAnr), 
A,, ii, 515. 

Galactosegalacturonic acid (Eurvicn), 
A., i, 322. 

d-Galactose-p-tolylhydrazone (VAN DER 
Haar), A., i, 380. 

8-Galactosidase in plants (MoucNe), A 
i, 438. 

Galena ores, occurrence of silver in 
(NissEN and Hoyr), A., ii, 144. 

Gallium, electrolytic deposition and 
purification of (UHLER and Brown- 

ING), A., ii, 34. 
detection and separation of (Brown- 
ING and Porter), A., ii, 544. 

Gallonitrile, and its triacetyl derivative 
(Fiscuer and Novri), A., i, 393. 

a human (SALKowsk!), A 
i, 716. 

Gas, detonating, ignition point of (M1r- 

SCHERLICH), A., ii, 199. 
illuminating, experiment to show the 
enrichment of (BAKER), A., ii, 
255. 
action of, on plants (WEHMER), A., 
i, 507. 

Gas absorption apparatus (RicuMoND 
and HemsBroves), A., ii, — 

Gas analysis (Descamps), A., ii, 216; 
(Branpt), A., ii, 384; heen 
son and Morriss), A., ii, 506. 

reagents for use in (ANDERSON), A 
ii, 39 
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Gas analysis apparatus (HAvsER), A., 
ii, 266, 338; (Greece), A., ii, 379; 
(HAMBURGER and Koopman), A., ii, 
500. 

Gas-collecting apparatus (WempPe), A., 
ii, 529. 

Gas generator (FERNANDEZ), A., ii, 
255. 

Gas meter, laboratory (Brckr77), A.,, ii, 
137. 

Gas volumeter (DEMING), A., ii, 576. 

Gas-washing apparatus (Gray), T.,179; 
A., ii, 198. 

Gases, diatomic, infra-red absorption 

spectraof(BrinsMADE and KEMBLE), 
A., ii, 402. 

electric discharge through (Wricur), 
T., 643; A., ii, 403, 

compressed, disruptive discharge in 
(GuyvE and STanEscv), A., ii, 231. 

ionisation of (WeLLIscH), A., ii, 352. 

specific heat of, variation of, with 
pressure (LussaNa), A., ii, 120. 

ideal, additivity of internal atomic 
heats in (TrautTz), A., ii, 439. 

density of (Scumipt), A., ii, 406; 
(Epwarps), A., ii, 442. 

correction of volumes of (RIGOTARD), 

A., ii, 179. 
apparatus for (Fensy), A., ii, 
379. 

viscosity of (DrucKER), A., ii, 409. 

liquefied, viscosity of (VERSCHAFFELT ; 
VERSCHAFFELT and Nicatse), A., 
ii, 408. 

compound, velocity of dissociation of 
(Marcu), A., ii, 196. 

diffusion of, apparatus for (MARcUus), 
A., ii, 409. 

of equal molecular weight, separation 
of, by thermal diffusion (CHAPMAN), 
A., ii, 444. 

equilibrium and reaction velocity in 
(Travtz), A., ii, 23. 

inflammability of mixtures of (THORN- 
TON), A., ii, 172. 

electrical ignition of (WHEELER and 
GREENWELL), T., 180; A., ii, 171. 

ignition of mixtures of (McDavip), 
T., 1003; (Mason and WHEELER), 
T., 1044. 

laboratory apparatus for evolution of 
(ANGELI), A., ii, 173. 

Gasolene vapour, estimation of, in air 
(ANDERSON), A., ii, 338. 

Gastric juice, analysis of, by electro- 

metric titration (MICHAELIs), A., 
ii, 228. 
estimation of acidity of (Fow Ler, 
BErGErM, and Hawk), A., ii, 49. 
Gehlenite, constitution of (CLARKE), A., 
ii 417. 
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Gelatin, osmotic pressure of (BILTz, 
BuecE, and MEBLER), A., ii, 17. 
absorption of water by (OsTwaLp), 
A., i, 99. 

a- and 8-Gelatins, optical activity of 
(RAkUZIN and Bravupo), A., i, 181. 
Gelatinates, alkali, optical activity of 
(Rakuzin and Braupo), A., i, 181. 
Gels, theory of the structure of (Hat- 

SCHER), A,, ii, 451. 

vapour pressure of (BACHMANN), A., 
ii, 562. 

adsorption in (Beaprorp), A., ii, 366. 

Generator gas, analysis of (Kropr), A., 
ii, 541. 

Geneserine, constitution of (PoLoNov- 
SKI), A., i, 706. 

Genital glands. See Glands. 

Gentiobiose, derivatives of, and their 
rotatory powers (HupsoN and JoHN- 
son), A., i, 446. 

Germanium, occurrence of, in zine ores 

(BucHANAN), A., ii, 416. 

detection of, and its separation from 
arsenic (BrowN1NneG and Scort), A., 
ii, 546. 

Ginger, pungent principles of (NomuRA), 
T., 769; A., i, 570; (LArworrn, 
PEARSON, aud Roy.e), T., 777; A., 
i, 571; (LArwortrn and Wykgs), T., 
790; A., i, 572; (Newtson), A., i, 572. 

Gingerol (NELson), A., i, 572. 
preparation and properties of, and its 

derivatives (LAPwoRTH, PEARSON, 
and Roytz), T., 777; A., i, 571. 
Glands, ductless, phosphatides in 
(FENGER), A., i, 67. 
genital, influence of extract of, on 
phosphorus metabolism (JEAN), A., 
1, 304. 

Glands. See also Pituitary and Thyroid. 

Glass, estimation of boric acid in (NIcoL- 
AnpoT and Boupert), A., ii, 383. 

Glass sand, estimation of iron in (FerGu- 
son), A., ii, 581. i 

Glauconite (HArr), A., ii, 537. 

Globulin, estimation of, colorimetrically 
(AUTENRIETH), A., ii, 400. 

Wv-Globulin, transformation of, 
euglobilin (Bere), A., i, 485. 

Glomerella cingulata, utilisation of pen- 
toses and their compounds by (Haw- 
KIns), A., i, 503. 

Glucinum, melting point and heat of 
fusion of (OESTERHELD), A., ii, 89. 
Glucinum alloys with aluminium, with 
copper, with silver, and with iron 

(OESTERHELD), A., ii, 89. 

Glucinum vanadates (Brinton), A., ii, 
32. 

Gluconic acid, hydrazides of (WeEER- 

MAN), A., i, 548. - 


into 
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Glucose, commercial, composition of, and 
its digestibility (WESENER and TEL- 
LER), A., i, 7. 

d-Glucose. See Dextrose. 

B-Glucose, preparation of (MANGAM and 
AcrER), A., i, 446. 

B-Glucosidase, influence of acetic acid 
on properties of (BourquELoT and 
AuBrky), A., i, 99. 

Glucosides, synthesis of (Fiscner and 

v. Mecue), A., i, 216; (FIscHEer 
and BerGMAnn), A., i, 467. 

digitalis (Kru1ant), A., i, 468. 

Glucosides. See also:— 

Ampelopsin. 

Amygdalin. 

Asterin. 

Callistephin. 

Chrysanthemin. 

Keracyanin. 

Pelargonenin. 

Petunin. 

Prunicyanin. 

Salvianin. 

Salvinin. 

Sambunigrin. 

Violanin. 

Glutamic acid, crystallography of salts 

of (KAPLANOVA), A., i, 547. 

electrolytic diazotisation of (Krauss), 
A., i, 548. 

separation of, from 
(Corti), A., i, 634. 

Glutose (PELLET), A., ii, 223. 

Glyceraldehyde, sterical relationship of 
tartaric acid and (WoHLand MomBEn), 
A., i, 319. 


amino-acids 


Glycerol, ninhydrin reaction with (Harp- | 
| Goyazite, identity of hamlinite with 


ING), A., ii, 274. 


B-glucoside, crystallisation and pro- | 


perties of (BourQquELOT, BripeEt, 
and Ausry), A., i, 379. 
estimation of (RirrEr and Wonackr), 
A., ii, 512; (Loren), A., ii, 547. 
Glycetophosphoric acid, constitution of 
esters of (BAILLY), A., i, 2. 
s-Glycine-p-methoxyphenylalaninocarb- 
amide, an | its dipotassium salt (Joun- 
son and Haun), A., i, 476. 
p-Glycinephenoxyacetic acid, and its 
derivatives (Jacops and HEIDEL- 
BERGER), A., i, 696. 
Glycogen in the liver (McDANELL and 
UNDERHILL), A., i, 364. 
effect of soaps on the diastatic fer- 
mentation of (KENDE), A., i, 615. 
Glycollic acid, preparation of (W1TzE- 
MANN), A., i, 316. 
Glycols, preparation of (GuLF REFINING 
Co.), A., 1, 377. 
a-Glycols, transformation of (Coma y 
Roca), A., i, 266. 
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Glycolysis (WiLENKO; v. EvLER and 
HAvpIn), A., i, 680. 
Glycosuria. See Diabetes. 
Glycuronic acid, isomeride of (SUAREz), 
A,, i, 249. 
benzeneazo-phenol and _ -resorcinol 
esters (SALANT and Bens), A., i, 
70. 
Glycylglycine, rate of hydrolysis of, by 
ereptase (DERNBY), A., ii, 82. 
Glycyrrhizin, estimation of, in liquorice 
(Linz), A., ii, 430. 
Glyoxal, depolymerisation of (Hess and 
Urpric), A., i, 319. 
Glyoxylic acid, and its esters, isomeric 


hydrazones and semicarbazones of 
(Buscu, ACHTERFELD, and SEUFFERT),, 
A., i, 228. 


Gob fires in coal mines, formation of 
hydrogen sulphide by (DRAKELEy), 
T., 853; A., ii, 530. 

Gold, high-frequency 

(LEpoux-LEBARD 
LIER), A., ii, 283. 
volatility of (MosrowITscH 
PLETNEFF), A., ii, 213. 
colloidal (GurBi—ER and WAGNER), 
A., ii, 169. 
preparation of solutions of (Rerr- 
STOTTER), A., ii, 481. 
coagulation of solutions of (ZsIc- 
MONDY), A., ii, 366. 
action of mercuric chloride on solu- 
tions of (Herstap), A., ii, 168. 

Gold alloys with manganese (HAHN and 

Kyropou.os), A., ii, 476. 


spectrum of 
and DAvviL- 


and 


| Gossypol and its dianiline salt (Car- 


rutTH), A., i, 719 


(SCHALLER), A., ii, 177. 


| Grapes, anthocyanins of (WILLSTATTER 


and ZoLLINGER), A., i, 47. 
green, brown colour on (MoLiscn), 
A., i, 506. 
Graphite, structure of (DrsyE and 
ScHERRER), A., ii, 437. 
Greensand (Harr), A., ii, 537. 
Griffithite from California (LARSEN and 
STEIGER), A., ii, 148. 
Grignard reagents, action of, on cyan- 
amides (ADAMS and BEEBE), A., i, 96. 

Growth (Roxpertson), A., i, 65; (RoBERT- 

son and DEtrrRArt), A., i, 673. 
effect of diet on, in rats (OSBORNE and 
MENDEL), A., i, 238. 

Guaiacol, bromo- and bromonitro-deriva- 
tives (HinpMARSH, KNIGHT, and 
Rosinson), T., 940; A., i, 693. 

6-bromo-4 and -5-nitre- (JoNES and 
Rosinson), T., 917. 

4-chloro-5-nitro- (GrBsON, SIMONSEN, 
and Rav), T., 82; A., i, 204. 
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Guaiacolsulphonic acid, dibromo- and di- 
iodo-, salts of (Krauss and CrEDE), 
A., i, 557. 

Guanidine, preparation of (SHARPE), 


~— 


| 
| 
| 


formation of, from cyanamide and | 


from thiocarbamide (Scumripr), 
A., i, 449. 

Guanidinium palladochloride (GursiEr, 
FELLNER, KRAvuTER, FALco, KRELL, 
Scuuiz, and WoERNLE), A., i, 541. 

pallalotrichloride and amino- (GuT- 
BIER and FELLNER), A., i, 542. 

Guanine-nucleotide, preparation and 
structure of, and its brucine salt 
(Reap), A.,i, 596; (Jones and Reap), 
A., i, 597. 

Guanylic acid. See Guanine-nucleotide. 

Guinea-pigs, metabolism of (SMITH and 
Lewis), A., i, 714. 

Guldberg’s rule, application of, to 
homologous series (HERz), A., ii, 441. 

Gypsum, use of, as a fertiliser (NOLTE), 
A,, i, 624. 


H. 


Hematic acid, synthesis of (KisrER and 
WELLER), A., i, 443. 

Hematin, oxidation of (Kiister and 
WELLER), A., i, 443. 


Hematoporphyria congenita (ScHUMM), 


A., i, 715 
Hemochromogen, acid, preparation of 
(Dukre), A., i, 519 
crystallisation of (Duftrt, Bav- 
poux, and SCHNEIDER), A., i, 712. 
Hemocyanin (Dutré), A., i, 236. 
Hemoglobin, colourless crystals 
(Harris), A., i, 64. 
Halloysite from Colorado (LARSEN and 
Wuerry), A., ii, 265. 
so-called, from Georgia and Alabama 
(VAN DER MEULEN), A., ii, 177. 
Halogens, atomic volumes of, at the 
critical point (LE Bas), A., ii, 193. 
estimation of, electrolytically (ATEN), 
A., ii, 419. 
estimation of, in organic compounds 
(KELBER), A., ii, 215; (Lemp and 
Broperson), A., ii, 539. 
Halogen acids, absorption of light by 
(BRANNIGAN and Macsetn), A., 


of 


ii, 2. 
action of light on the formation and 
decomposition of (CoEHN and 


Stuckarpt), A., ii, 5. 
Halogen ions, electrolysis of solutions 
containing (ATEN), A., ii, 190. 
Hamlinite, identity of goyazite with 
(ScHALLER), A., ii, 177. 


ii, 719 


Heat, capacity for, and free energy 
(Bett ; Ricuarps), A., ii, 65. 
and entropy (NJEGOVAN), A., ii, 405. 
internal atomic, additivity of, in ideal 
gases (TRAUTZ), A., i, 439. 
specific, of cadmium standard cells 
(Sersert, Hutett, and Tay.or), 
A., ii, 231. 
of elements (Mitts), A., ii, 356. 
of gases, variation of, with pressure 
(Eeenana), A., ii, 120. 
of solutions (KoLosovsk!), A., ii, 
65 


Heat of combustion of organic compounds 
(THORNTON), A., ii, 164. 


| Heat of dilution, measurement of (MAc- 


InNeEs and BraHAM), A., ii, 560. 

Heat of solution in mixed solvents 
(Konosovsk!), A., ii, 67. 

Heat of vaporisation (Lepuc), A., ii, 
193. 

Helianthin. See Methyl orange. 


| Helicorubin (DHiérk and VEGEzz!), A., 


i, 421. 
Helium, spectrum of (MeRTON and 
NicHo.son),A., ii, 433 ; (MERRILL), 
A., ii, 484; (RICHARDSON and Baz- 
zON1), A., ii, 521. 
ionisation potential of (BAzzon1), A., 


ii, 63. 
Hemimellitic acid, 1:3-dimethyl ester, 
sodium derivative (MEYER and 


Wescue), A., i, 341. 
n-Heptaldehyde, derivatives of (HARRIES 
and OPPENHEIM), A., i, 211. 
Heptan-5-one-ye-dicarboxanilic acid, 
ethyl ester (ScnRoETER, KESSELER, 
LiescHe, and MUuuEr), A., i, 147. 
Heptinenearsine oxide, chloro- (Syn- 
THETIC PATENTS Co.), A., i, 196. 
Heptinenearsinic acid, chloro- (SyN- 
THETIC PaTENTS Co.), A., i, 196. 
n-Heptoylurethane (OparrA), A., i, 81. 
Heterocodeine and its methochloride 
(Mannicn), A., i, 474. 
Heteropoly-acids (RoseNuEIM, Pirck, 
and Pinsker), A., ii, 35; (RosEn- 
HEIM and Preck), A., ii, 212. 
Hexaethylbenztrihydrindene-1:3-dione. 
See 1:3-Diketohexaethyltritrimethyl- 
enebenzene. 
Hexahydrocomenic acid, and its lactone 
(Borscue), A., i, 118. 
Hexahydropyrimidine, of 
(Branen), A., ii, 24 
Hexamethylbenzene, additive com- 
pounds of (PFEIFFER, JOWLEFF, 
Fiscuer, Monti, and MULLy), A., i, 
207. 
Hexamethylene sulphide, and its deri- 
vatives (GRISCHKEVITSCH-T ROCHI- 
MOvskKI), A., i, 157. 


hydrolysis 


ii, 720 


amine ; wrotropine), compounds of, 
with metallic salts (VivArio and 
WAGENAAR), A., ii, 179. 

explosive peroxide derivative of (LEv- 
LIER), A., i, 251. 

detection of (CARLEs), A., ii, 159. 

estimation of (SuGIvRA and FALK), A., 
ii, 54. 

Hexamethylenetetraminemethylhydr- 
oxide, reparation of salts of 
(Scumrtz), A., i, 324. 

Hexamethylstilbene, additive com- 
pounds of (PFEIFFER, JOWLEFF, 
Fiscner, Monti, and MULLY), A., i, 
207. 

Hexane, equilibrium of mixtures of 


aniline and(KEyYeEs and HILDEBRAND), | 


A., ii, 565. 
Hexanes, thermal and pressure decom- 
position of (EcLorr), A., i, 109. 
cycloHexanol and its homologues, iso- 
meric transformations in (RoZANOV), 
A., i, 182 
condensation of sec.-butyl alcohol 
with (GuERBET), A., i, 694. 
cycloHexanone, condensation of pyrrole 
with (TscHELINCEV, Tronov, and 
KARMANOY), A., i, 412. 
Hexoic acid, distillation of, in steam 
(Ricumonp), A., i, 316. 
n-Hexoie acid, a-amino-, p-nitrobenzyl 
ester (Lyons and Rerp), A., i, 559. 
isoHexoylglycinic acid, a-bromo-, ethyl 
ester (BORNWATER), A., i, 121. 
cycloHexylacetone. See cyclvHexyl- 
methyl methyl ketone. 
a-cycloHexylbutan-8-ol, and its salts 
(GuErBer), A., i, 694. 
cycloHexylearbinol and its derivatives, 
isomeric transformations in (RozANov), 
A., i, 182. 
cycloHexylmethyl ethyl ketone, and its 
semicarbazone (GUERBET), A., i, 694. 
cycloHexylmethyl methyl ketone, and 
its derivatives (GuUERBET), A., i, 453. 
y-cycloHexylisopropyl alcohol, and its 
derivatives (GUERBET), A., i, 453. 
Hide powder, preparation of (ZALKIND 
and Ecorkry), A., ii, 160. 
adsorption of chromic oxide by (Davi- 
gon), A., ii, 241. 
Hippenylearbamidoacetic acid, ethyl 
ester, and its derivatives (CuRTiIUs 
and LAURENT), A., i, 200. 
Hippenylcarbamidosuccinic acid, and p- 
bromo-, and their salts and deriva- 
tives (Curtivus and ZIMMERLI), A., i, 
200. 
Hippenylearbamidosuccinimide, N- 
amino- (CuRTIUs and ZIMMERLI), A., 
i, 200. 


Hexamethylenetetramine(hexamethylene- 
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Hippenylcarbamidosuccinyldiazide 
(Curtius and ZIMMERLI), A., i, 200. 
Hippuric acid, p-nitrobenzyl ester 
(LyMAN and Rerp), A., i, 334. 
estimation of, in animal tissues and 

fluids (Iro), A., ii, 52. 

Hippuric acids, o- an: p-nitro-, esters 
and azides of (Currius and PETRIDIS), 
A., i, 202. 

Histidine, conversion of, into urocanic 

| acid by bacteria (Ratsrrick), A., i, 


499, 

| Hogbomite (GAvELIN), A., ii, 324. 

| Hofmann reaction (v. Braun), A., i, 
162. 

| Hollandus, Jan Isaac and Isaac, the 

alchemists (JORISSEN), A., ii, 1£8, 529; 

(HoLGEN), A., ii, 461; (SCHELENZ), 
A., ii, 529. 

Homoeriodictyol, constitution of (Oks- 
TERLE and Kueny), A., i, 703. 

_ Homoveratrole, 6-bromo-, and 6-bromo- 

|  5-nitro- (JonEs and Roptnson), T., 
919, 

Homoveratrole-6-sulphonamide (Brown 
and Rogprnson), T., 955. 

| Honey, biological examination of (GapDa- 

MER and Laske), A., ii, 395. 
analysis of (ATKINS), A., ii, 157. 

Hordeum vulgare, seeds of. See Seeds. 

Hornblende (pr Franco), A., ii, 498. 

Humin substances, synthesis of (MAIL- 
LArD), A., i, 251. 

Humus (GortNeER), A., i, 310, 311. 
formation of, by plants (‘TRoussov), 

A., i, 189. 

Humus-phosphoric acid (GorTNER and 
SHAW), A., i, 376. 

spiro-§:5-Hydantoin (Bitz and Heyy), 
A., i, 288. 

Hydantoins (FARBWERKE VoRM. MEIs- 
TER, Lucius, & Brintinc; JOHNSON 
and Haun), A., i, 475. 

spiroHydantoins (Bitz, Hryn, and 
Beretus), A., i, 290.. 

Hydantoin-5-carboxyamide, 5-hydroxy- 
(Biitz and Heyy), A., i, 289. 

Hydantoin-2-indolindigo, isothio-. See 
4-Keto-5-y-indoxylidenethiazolidine, 
2-imino-. 

Hydnocarpus aleale, seeds of. See 
Seeds. 

Hydramines of the piperidine and pyr- 
rolidine series, action of aldehydes on 
(Hess, Ursric, and Ercuen), A., i, 
351, 352. 

Hydrargyrum thymolo-aceticum, con- 
stitution of (Rupr), A., i, 670. 

Hydrates, crystalline, dehydration of 
(Raz), A., ii, 24. 

Hydrazine, oxidation of (SommEr), A., 


ii, 30. 


Hydrazines, action of, with p-nitroso- 
amines (Fischer and Cuur), A., i, 
708. 

Hydrazines, amino- (FRANZEN and v. 
Ftrst), A., i, 58, 59. 

2-Hydrazino-1-benzsulphonazole, and its 
derivatives (SCHRADER), A., i, 709. 

8-Hydrazinopropionic hydrazide, ani its 
dibenzylidene derivative (CuRTIUS and 
AUFHAUSER), A., i, 637. 

2:2’-Hydrazobenzoic acid, 6:6’-dichloro-, 
ethyl ester (ReicH and MERK?), A., i, 
228. 

a-Hydrindone, 5- and 7-hydroxy- (v. 
Auwers and HILiicer), A., i, 38. 

1-Hydrindylacetic acid, and its deriva- 


tives (v. Braun, DANzIGER, and 
KoEu_er), A., i, 260. 
8-1-Hydrindylethyl alcohol, and its 


chloride (v. BrauN, DANZIGER, and 
KogHLER), A., i, 260. 

1-Hydrindylideneacetic acid, ethyl ester 
(v. Braun, DAnzicer, and KoEHLER), 
A., i, 260. 

1- and 2-Hydrindylmethylamines, and 
their salts and derivatives (v. BRAUN, 
DanzicEr, and KorH.er), A., i, 260. 

Hydriodic acid. See under Iodine. 

Hydroaromatic compounds, behaviour 
of, in the animal organism (SASAKI), 
A., i, 677. 

Hydrobromic acid. See under Bromine. 

Hydrocarbon, ©..H3,, from polymerisa- 
tion of a-phenyl-Acy-butadiene (LE- 
BEDEV and IvANovy), A., i, 127. 

Hydrocarbons, spectra of (RAFFETY), 

A., ii, 61. 
melting points of (ENKLAAR), A., i,113. 
bromination of (Darra and CHATTER- 
JEE), A.,i, 15. 
iodination of (DATTA and CHATTER- 
JEE), A., i, 327. 
pyrogenesis of (Lomax, DUNSTAN, and 
THOLE), A., i, 109. 
aliphatic chlorinated, 
(Herz), A., ii, 194. 
aromatic, preparation of, from petr- 
oleum (RITTMANN), A., i, 14; 
(EcLorF and Twomey), A., i, 110. 
formation of, from thermal decom- 
position of natural gas conden- 
sates (ZANETTI and EGLors), A., 
i, 450. 
amino-derivatives, additive com- 
pounds of s-trinitrobenzene with 
(CapRE and SupBorovGs), A., i, 
85. 
higher, preparation of lower hydro- 
carbons from (SYNTHETIC HypRo- 
Carson Co.), A., i, 15. 
unsaturated, refractometric indices of 
(ENKLAAR), A., i, 111. 


viscosity of 
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Hydrochloric acid. See under Chlorine. 


Hydrociuchoninone. See Cinchotinone. 
Hydrocotarnine, action of cyanogen 
bromide on (v. Braun), A., i, 162. 
Hydrocyanic acid. See under Cyanogen. 
Hydrofluoric and Hydrofluosilicic acids. 

See under Fluorine. 
Hydrogels, effect of freezing on (Foore 
and SAxTon), A., ii, 241, 364. 
Hydrogen, atomic weight of, and its 
volume combination with oxygen 
(Guye), A., ii, 412. 
distance between atoms in the molecule 
of (SILBERSTEIN), A., ii, 161. 
formation of, from formates, and from 
carbon monoxide and alkalis (G1a- 
NOLI), A., ii, 85. 
apparatus for preparation of (Mos- 
BACHER), A., ii, 464. 
spectrum of (Stark), A., ii, 281; 
(TAKAMINE and Yosurpa), A., ii, 
401; (MERTON and NIcHOLSON), 
A., ii, 433; (RicHARDsON and 
Bazzonl). A., ii, 521. 
occlusion of, by a palladium cathode 
(Smirn and Martin), A,, ii, 64. 
liquid, viscosity of (VERSCHAFFELT 
and Nicalse), A., ii, 408. 
union of oxygen and, in presence of 
catalysts (Hormann and Eperr), 
A., ii, 25. 
reduction of sulphuric acid by (JonEs), 
A., ii, 530. 
Hydrogen bromide. See Hydrobromic 
acid under Bromine. 
chloride. See Hydrochloric acid under 
Chlorine. 
fluoride. Sve Hydrofluoric acid under 
Fluorine. 
iodide. See Hydriodic acid under 
Iodine. 
peroxide, formation of, from elec- 
trolysis of malonates (ScHALL), 
A., ii, 118. 
reaction of p-phenylenediamine with 
(HerpuscHKA and GOLDSTEIN), 
A., i, 482. 
use of, as a hydrolytic agent (Mc- 
Master and Lanereck), A., i, 
334. 
reactions of (MAcri), A., ii, 529. 
estimation of (JAMIESON), A., ii, 500, 
estimation of, volumetrically (Bury), 
A., ii, 216. 
sulphide, formation of, by gob fires in 
coal mines (DRAKELEY), T., 853; 
A., ii, 530. 
apparatus for generating (BEzzen- 
BERGER), A., ii, 368; (Moss- 
BACHER), A., ii, 464. 
apparatus for precipitation with 
(FULLER), A., ii, 464. 
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Hydrogen sulphide, estimation of, iodo- 
metrically (JAYsON and OESPER), 
A., ii, 577. 
estimation of, in water (INczzE), A., 
ii, 502. 
Hydrogen, estimation of, in organic 
compounds (WIsE), A., ii, 541. 

Hydrogen electrode. See Electrode. 

Hydrogen ion, estimation of, in sea 
water (McCLENDON), A., ii, 266, 423. 

Hydrohydrastinine, action of cyanogen 
bromide on (v. Braun), A., i, 162. 

Hydroxy-acids, action of sodium hypo- 

chlorite on amides of (WEERMAN), 
A., i, 546. 

fatty, estimation of (Hopgs), A., ii, 
429. 

Hydroxylamine hydrochloride,  elec- 
trolytic preparation of (ScHocH and 
PRITCHETT), A., ii, 29. 

Hydroxylammonium chloroacetates 
(JoNEs and WERNER), A., i, 380. 

Hygrometers, use of cobalt salts in 
(VANINO), A., ii, 320. 

Hyperglycemia (McDANELL and Un- 

DERHILL), A., i, 368. 
produced by injection of peptone 
(McGuiean and Ross), A., i, 528. 

Hypochlorites. See under Chlorine. 

Hypophosphoric acid. See under Phos- 
phorus. 

Hyposulphites. See under Sulphar. 


I, 


Ichthyol oils, constituents of (ScnEre- 
LER), A., i, 153. 

Ignition of gases (WHEELER and GREEN- 

WELL), T., 130; A., ii, 171. 

of gaseous mixtures (McDavip), T., 
1003; (Mason and WHEELER), T., 
1044; (THornTon), A., ii, 172. 

Ileum, hydrogen-ion concentration in 
the (McCLenpoN, SHEDLOV, and 
Tuomson), A., i, 602. 

Ilsemannite (SCHALLER), A., ii, 491. 

Imbibition, influence of electrolytes on 
(OstwaLp), A., i, 99 

Imines, condensation of acetone with 
(MAYER), A., i, 144. 

Iminodiacetic acid, amide of, and its 
B-naphthalenesulphonyl derivative 
(BERGELL), A., i, 448. 

Imino-esters (KNorr), A., i, 255, 547. 

Iminothiocarbonic acid, ethoxyethyl 
ester (Dixon and Taytor), A., i, 12. 

Immunity, theories of (PoyarKoy), A, 

i, 427. 
adsorption in (ANDREEY), A., i, 183. 

Indamines (KEHRMANN and PopLaw- 
SKI), A., i, 416. 

Indandione. See Diketohydrindene. 


Indanthrene, preparation of chloro- 
derivatives of (CHEMISCHE FABRIK 
GRIESHEIM ELEKTRON ; FARBWERKE 
vorM. MzisTer, Lucius, & BriNnine), 
A., i, 479. 

Indazinesulphonic acid (KEHRMANN 
and Herzpaum), A., i, 592. 

Indene series (OnECHOV), A., i, 127, 
450; (v. Braun, Kruser, and Dan- 
ZIGER), A., i, 130; (v. Braun, Dan- 
ZIGER, and KoErHLeR), A., i, 260; 
(OrECHOV and GRINBERG), A., i, 450. 

Indican, detection of, in urine (ASKEN- 
sTEDT), A., ii, 553. 

Indicators, theory of (BseRRU™M), A., ii, 

215. 

quinone-phenolate theory of (WHITE 
and AcCREE), A., i, 340. 

colour change and degree of dispersity 
of (Kruyr and Kotrnorr), A., ii, 
452. 

relative value of, in titration of gastric 
juice (FowLer, BeErGeim, and 
Hawk), A., ii, 49. 

use of sulphonephthaleins as (Luss 
and AcrEB), A., ii, 97. 

Indigotin, estimation of, volumetrically 
(Jones and Spaans), A., ii, 56. 

Indigotin derivatives, absorption spectra 
and halochromism of (Lirscuirz and 
Louris), A., i, 586. 

Indole, auto-oxidation of, in daylight 
(BauptiscH and HoscuEk), A., i, 166. 

Indoles, condensation of aromatic alde- 
hydes with (HoscneEk), A., i, 167. 

Indoxyl, detection of, in urine (PALET), 

A., ii, 553. 
detection and estimation of, in urine 
(JusTIN-MUELLER), A., ii, 57. 

Infants, feeding of (BosworTH and 
BownitTcnh), A., i, 184. 

Inorganic compounds, structure of 

(Brices), T., 253; A., ii, 254. 
absorption of light by (BranNnIcaN 
and Macsetn), A., li, 2. 
complex, cyclic theory of constitution 
of (TURNER), A., ii, 28. 

Inositol, utilisation of, in dogs (GREEN- 
WALD and Wess), A., i, 610. 

Inositol phosphoric acid, and its strych- 
nine salt (RATHER), A., i, 315. 

Insects, toxicity of benzene derivatives 

towards (Moore), A., i, 527, 678. 
diet required for nutrition of (Lors 
and NorruHrop), A., i, 65. 

Intestine, small, hydrogen-ion concen- 
tration in the (Lone and FENGERr), 
A., i, 492. 

Intoxication (Jacosy), A., i, 71, 106; 
ii, 54. 

Inulin, adsorption of (RAkuzIN), A., ii, 
294. 
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Inulin, diastatic degradation of, in chicory 
root (WoLFF and GEsLIn), A., i, 720. 
Invertase, kinetics of the action of 
(NELSON and VossurGn), A., ii, 252. 
effect of glycerol on the activity of 
(BourquE.ort), A., i, 713. 
Invert-sugar, action of acids on rotation 
of, in presence of soluble salts 
(SAILLARD and We#rvune), A., i, 
513. 
resorption of, in the body (BRAHM), 
A., i, 428. 

Iodates. See under Iodine. 

Iodination (DATra and CHATTERJEE), 
A., i, 327; (Datrra and Prosap), A., 
i, 332. 

Iodine, atomic weight of (GuICHARD), 

A., ii, 201. 

occurrence of, in marine alge (OKUDA 
and Ero), A., i, 437. 

extraction and estimation of (vAN Os), 
A,, ii, 267. 

colloidal (BorpizR and Roy), A., 
ii, 29. 

action of alkalis on (BouUGAULT), A., 
ii, 368 

velocity of solution of metallic cad- 
mium in (vAN NAMB), A., ii, 411. 

equilibrium of iodides with (VAN 
Name and Brown), A., ii, 455. 

use of, in microchemistry (SPERLICH), 
A., ii, 400. 

Iodine compounds, action of ozone on 
(RtESENFELD and BENCKER), A., ii, 
201; (Harrrgs), A., ii, 464. 

Iodine :— 

Hydriodic acid, photochemical oxida- 
tion of (Stracnov), A., ii, 113. 
Iodides, equilibrium of iodine with 
(vAN NaME and Browy), A., ii, 
455. 
detection of, with palladium chlor- 
ide, in presence of thiocyanates, 
ferrocyanides and ferricyanides 
(CurTMAN and Harris), A., ii, 
267. 
estimation of, in presence of brom- 
ides and chlorides (KoLrnoFr), 
A., ii, 420. 

Iodates, velocity of reaction of sul- 
phites with (Eccer:), A., ii, 197. 
Periodates, detection of, in presence 
of other per-salts (MONNIER), A., 

ii, 98. 
Iodine, estimation of, volumetrically, 
with thiosul phate (KEmpF),A. ,ii,502. 
estimation of, in foods (Bonn), A., i, 
192. 

Iodometry, differential (BARNEBEY and 
Hawes; BARNEBEY), A., ii, 274; 
(BARNEBEY and BisHop), A., ii, 
390, 
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Ions, discharge potentials of (Gnosn), 

A., ii, 352. 

difference of potential due to adsorp- 
tion of (BAtr and KRonMANN), A., 
ii, 231. 

mobility of, in gases (WELLIscH), A., 
ii, 352. 

antagonistic action of (FEENSTRA), A., 
i, 70, 105. 

hydration of (Newsery), T., 470; 
A,, ii, 355. 

tables for electromotive estimation of 
the concentration of (MaruLa), 
A., ii, 13. 

Ionisation and adsorption (REYCHLER), 

A., ii, 283. 
of acid salts in aqueous solution 
(THoms and SasauirscuKA), A., i, 
700. 
photoelectric, of solutions (VoLMER), 
A., ii, 353. 
positive, of heated metallic salts 
(WaTerMAN), A., ii, 162. 
Ionisation constants of unsaturated 
acids (Derick and Kamm), A., ii, 
233. 
Ionometer, direct reading (BARTELL), 
A., ii, 235. 

Ipecacuanha alkaloids (PyMman), T., 
419; A., i, 410; (Ketter; Kar- 
RER), A., i, 409. 

pharmacology of (WALTERS and 
Kocnu), A., i, 612; (WALTERs, 
Ecker, and Kocn), A., i, 717. 

Iridium, high-frequency spectrum of 
(Lepovx-Lesparpand DAUVILLIER), 
A., ii, 283. 

colloidal, preparation of (PAAL, 
BIEHLER, and Sreyer), A., ii, 
376. 

chlorides and chloro-salts of (DE.t- 
PINE), A., ii, 537 

Iridotrioxalic acid, potassium salt, 
preparation of (DELEPINE), A., i, 
627. 


Iron, flame spectrum of (HEMSALECH), 

A., ii, 61. 

line spectrum of (HEMSALECH), A., ii, 
521. 

passification of (SMirs and pE Bruyn), 
A., ii, 262. 

corrosion of (Aston), A., ii, 191. 

commercial sheet, corrosion of (E. A. 
and L. T. RicHarpson), A., ii, 
175. 

equilibrium of water vapour with 
(WOHLER and Pracrr), A,, ii, 455. 

carburation of, by alkali cyanides and 
cyanates (PORTEVIN), A., ii, 476. 

galvanised, stripping, analysis and 
testing of (HEISE and CLEMENTE), 
A., ii, 336; (Wirt), A., ii, 337. 
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Iron alloys with boron (TscHiscHEv- 
sky and Herpt), A., ii, 372. 
with cerium (VoGEL), A., ii, 259. 
electrolytic deposition of (Krk- 
MANN, a eg and 
Kropson), A., ii, 574. 
with chromium and nickel, analysis of 
(Rerp), A., ii, 392. 
with copper (Rurk and GoEREns), 
A., ii, 474. 
with copper, nickel and tungsten 
(IRMANN), A., ii, 478. 
with glucinum (OEsTERHELD), A., ii, 
89. 
with nickel, expansion of (GuIL- 
LAUME), A., ii, 356. 
Iron oxides (SosMAN), A., ii, 175. 
sulphates, occurrence and genesis of 
(ScHARIZER), A., ii, 490. 
ammonium alum, hydrolysis of (RAE), 
A., ii, 94. 
sulphide, electrolytic analysis of 
(WivirAMs), A., ii, 425. 
di- and tri-sulphides (Ropt), A., ii, 
142. 

Ferric salts, precipitation of, by 
barium chloride in ee of 
sulphates (Smith), A., ii, 371. 

ammines (EPHRAIM and Mnsuann), 
A., ii, 320. 
orthoarsenate, crystalline (JEZEK 
and Stmek), A., ii, 491. 
azide (WOHLER and Martin), A., i, 
384. 
chloride, dialysis of, and preparation 
of the hydrated oxide (NEIDLE 
and BARAB), A., ii, 262. 
compounds of ethyl ether and 


benzyl sulphide with (Forster, | 


Cooprr, and Yarrow), T., 809; | 


A., i, 646, 
hydroxide, colloidal, physico-chemi- 
cal — of (PavuLI and 
Matuta), A., ii, 563. 
adsorption of sulphuric acid by 
(DitTter), A., ii, 443. 
oxide, colloidal hydrated, prepara- 
tion of (NEIDLE and Cromsre), 
A., ii, 93. 
mixtures of alumina and 
(Scurerz), A., ii, 574. 
and hydroxide, adsorption of al- 
bumin by (RAKuz1n), A., ii, 72. 
Ferrous salts, detection of, in body 
fluids (Poprsco), A., ii, 44. 


titration of, with potassium per- | 
(NEIDLE and | 


manganate 
CromBte), A., ii, 93. 
sulphate, conductivity measure- 
ments of the action of potassium 
dichromate and (EpGAr), A., ii, 
288, 
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Iron :— 
Ferrous sulphide, heat of formation of 
(PARRAVANO and DE CESARIS), A., 
ii, 292. 
Iron organic compounds :— 
with acetylacetone and pyridine 
(WEINLAND and BAss Er), A., i, 6. 
Ferric compounds with salicylic acid 
(WEINLAND and ZIMMERMANN), 


A., i, 649. 

chloride, compounds of, with un- 
saturated organic cempounds 
(GANGLOFF and HENDERSON), 
A., i, 533. 

ferricyanides, colloidal (HALLER), 
A., i, 324. 


Cast iron, estimation of phosphorus 
in (Cavazzi), A., ii, 540. 

Steel, influence of velocity of cooling 
on the temperature of  trans- 
formation and structure of (PortT- 
EVIN and Garvin), A., ii, 372. 

heterogeneity of (Le CHATELIER 
and Dupvy), A., ii, 535; (CHAR- 
py and Bonneror), A., ii, 573. 

corrosion of (Aston), A., ii, 161. 

corrosion and electrical properties 
of (HADFIELD and NEWBERY), A., 
ii, 210. 

tempering of (LE CHATELIER), A., 
ii, 477. 

transformations of (DEJEAN), A., 
ii, 477, 535. 

magnetic transformation of cement- 
ite in (CHEVENARD), A., ii, 372, 
412. 

estimation of chromium in (Kocn), 
A., %, Ti; bare ADAMS, 
and Witey), A «» li, 512. 

estimation of manganese in (CAsH- 
MORE), A., ii, 43; (NESBITT), 
A., ii, 180; (KinneErR), A, ii, 
389. 

estimation of molybdenum and 
vanadium in (TRAVERs), A., ii 
545. 

estimation of phosphorus in (FRIED- 
RICH), A., ii, 536. 

estimation of sulphur in (PuLst- 
FER), A., ii, 100. 

estimation of tantalum in (KELLEy, 
MYERs, and ILLINGWoRTH), A., 
ii, 546. 

See also Magnet steel, Manganese 
steel, and Tungsten steel. 


Iron detection, estimation, and separa- 


tion :-— 

reduced by hydrogen, analysis of 
(WINKLER), A., li, 511 

detection of, microchemically, in 
plants (WiENER), A., ii, 44. 

estimation of (Bers), A., ii, 220. 


R 
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Iron eee, estimation, and separa- 
on :— 
estimation of, volumetrically (K1v- 
DER), A., ii, 391. 
estimation of, in glass sand (FExrGu- 
son), A., ii, 581. 
estimation of manganese in (KINDER), 
A., ii, 389. 
estimation of phosphorus in (FRiED- 
ricu), A., ii, 536 
estimation of sulphur in (Putsirer), 
A., ii, 100. 
separation of aluminium and (PAL- 
KIN), A., ii, 581. 
separation of lead and (SacnEr), A 
ii, 272 

Iron ore, estimation of nickel in 
(Covirz), A., ii, 153. 

Iron-rhodonite, artificial, in slags (Tac- 
cont), A., ii, 497. 

Isaac of Holland. See Hollandus. 

Isatide, constitution of (KonN), A., i, 
175. 

Isatin, constitution of the salts of (HEL- 
LER), A., i, 219, 708; (CLAAsz), A 
i, 413. 

Isatol (HELLER), A., i, 220. 

Isethionic acid, condensation of anes- 
thesine and (SALKowsk}), A., i, 305. 
Isethionyl-p-aminobenzoic acid, physio- 
logical behaviour of (SALKOWSK1), 

A., i, 305. 

Isomerisation (BoUGAULT), A., i, 335. 

Isomerism (HELLER), A., i, 219. 
dynamic, and ss dispersion 

(PaTTeRsON), A., ii, 5. 
and polymorphism (Preveren, KuIv- 
KERT, and vy. PoLuiirzEr), A., i, 140. 

Isoprene, polymerisation of (OstROMIss- 
LENSK]), A., i, 399. 

Isotopes, separation of (Soppy), A., ii, 

Ittnerite, composition of (Tuueurr), 
A., ii, 493. 


J. 


Jadeite, micro-detection of (CATHREIN), 
A., ii, 336. 
Jambul tree, constituents of (HART and 
Hey1L), A., i, 191. 
Jellies, formation of (CLowes), A., ii, 
245. 
structure of (MOELLER), A., ii, 132. 
rhythmic diffusion in (MOELLER), A., 
ii, 410. 
action of aqueous solutions on (MoEL- 
LER), A., ii, 454. 
Jezekite (SLAVik and SKARNITZL), A., ii, 
145. 
Jute. See Corchorus capsularis. 
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Kafir, new protein from (JoHNs and 
BrewstTEk), A., i, 108 
Kafirin (JoHNs and Brewster), A., i, 
108. 
Kaolinite, decomposition of, by heat 
(SoxoLoy), A., ii, 492. 
Kelp. See Nereocystis luetkeana. 
Kephir cells, formation of enzyme in (v. 
Ever and Grierse), A., i, 679. 
Keracyanin, and its chloride (WILL- 
STATTER and ZOLLINGER), A., i, 45. 
Kerasin, and its derivatives (Lev ENE 
and Wssr), A., i, 657. 
Ketens (STAUDINGER and BEeckEr), A 
i, 629; (STAUDINGER and Hirzet), 
A. i, "630 ; (SrAUDINGER), A., i, 
650; (STAUDINGER and ENDLE), 
A., i, 666. 
polymeric, relationship of, to cyclo- 
butane-1:3-diones (SCHROETER, KEs- 
SELER, LIESCHE, and MULLE), A., 
i, 145. 
Ketendicarboxylic acid, ethyl ester 
(SrauDINGER and Hrrzeu), A., i, 
178, 630. 


a-Keto-A8-butene-a8-dicarboxylic acid, 


y-amino-, ethyl ester (BenARyY, REI- 
TER, and SOENDEROP), A., i, 253. 
2-Ketodihydronaphthasultam-3:4-phen- 
azine (ZINCKE and ScHURMANN), A., 
i, 40. 
3-Keto-1:2-diphenyl-4-ethyltrimethy]- 
eneimine-4 carboxylic acid, ethy] ester 
(Sraupincer and MoprzeJsEwsk1), 
A., i, 650. 
¢- Keto-83- diphenyl-A«-octenoic pereens 
its semicarbazone (Scno.rz), A., i, 
463. 
¢-Keto-8¢-diphenyl- wwe acid, 
B-hydroxy- (Scnotz), A., i, 463 
Ketohexoses, detection of, "with thio- 
barbituric acid (PLAISANCE), A., ii, 
276. 
4-Keto-5--indoxylidenethiazolidine, 2- 
imino- (ANDREASCH), A., i, 664. 
A-Keto-a-methylvaleric acid, methyl 
ester(ScHROETER, KESSELER, LIESCHF, 
and Miitier), A., i, 147. 
$-Keto-1:8-naphthasultam-4-quinone, 
2:2-dichloro- (ZINCKE and Scuir- 
MANN), A., i, 40. 
Ketones, preparation of (Scuicar and 
Grin), A., i, 443; (DumEsNIL), A., 
i, 653. 
optically active (Rupe and WILD), A., 
i, 538. 
condensation of aldehydes with (H. 
and P. Ryan), A., i, 348. 
condensation of pyrrole-2-aldehyde 
with (LuBRzyNSKA), A., i, 52. 
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Ketones, action of alcoholic potassium 
hydroxide on (MonrTAGNE), A., i, 


35, 143. 
aromatic, synthesis of (Horscu and 
. v. ZARZECKI), A., i, 342. 


hydrogenation of (MAILHE and DE 
Gopown), A., i, 315. 
cyclic, preparation of (ScHAAR- 
SCHMIDT), A., i, 285, 708; (ULL- 
MANN), A., i, 342. 
unsaturated, action of y-diketones with 
(ScuHoutz), A., i, 462. 
a-Ketonic acids, oxidation of the oximes 
of (BoueauLt), A., i, 694. 
semicarbazones of, and their reactions 
(BovGauLr), A., i, 26, 688. 
8-Ketonic bases, synthesis of (MANNICH), 
A., i, 634. 
4-Keto-3-phenyl-5-benzylidenethiazol- 
idine, 2-imino- (ANDREASCH), A., i, 
663. 
a-Keto-8-phenylbutyrolactone, and its 
derivatives (HEMMERLE), A., i, 394. 
4-Keto-1-pheny1-3:6-dimethy]-1:4-di- 
hydropyridazine-5-carboxylic acid 
(HALz), A., i, 56. 
§-Keto-8-phenyl-3-styryloctoic acid, 8- 
hydroxy-, and its derivatives 
(Scnourz), A., i, 462. 
¢-Keto-¢-phenyl-8-p-tolyl-5-styryl- 
heptoic acid, 8-lydroxy- (SCHOLTZ), 
A., i, 463. 
¢-Keto-8-p-tolyl-3-styryloctoic acid, 8- 
hydroxy- (ScHottz), A., i, 463. 
¢-Keto-85¢-triphenyl-Aa-heptenoic acid 
(Scuourz), A., i, 463. 
Kidneys, excretion of urea by (ADDIS 
and WATANABE), A., i, 103. 
Kinetics of chemical reactions (GEna- 
stmoy), A., ii, 133. 
Kipp’s apparatus, modified (ANGELI), 
A., ii, 173. 
Kynurenamide. See Quinoline-3-carb- 
oxylamide, 4-hydroxy-. 


L. 


Lacroixite (SLavfk and JiILEeK), A.,ii,145. 
Lactacidogen, chemistry of (EmBpEN 
and LaquErR), A., i, 674. 
Lacthydroxamic acid, and its potassium 
salt and benzoyl derivative (JonEs and 
NevurFFer), A., i, 326. 
Lactic acid, formation of, in blood (Mac- 
LEO and Hoover), A., i, 426. 
formation of, in the liver in diabetes 
(EmBpeEn and Isaac), A., i, 496. 
biochemical oxidation of (MAz&é and 
Rvor), A., i, 310. 
mercuric salt, preparation of, and 
stability of its solutions (FRANGoIS), 
A., i, 114. 
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Lactic acid, azides and hydrazides of, 
and their derivatives (CurTIUS and 
AuFHAUSsER), A., i, 636. 

detection and estimation of, in bio- 
logical products (PHELPs and PAL- 
MER), A., ii, 278. 

estimation of, in urine (MAVER), A., ii, 
583. 

estimation of, in wines (ROETTGEN), 
A., ii, 583. 

Lactones, catalytic action of acids in for- 
mation of (TAYLOR and CLosg), A., ii, 
253. 

Lactose, action of formaldehyde on 
(HermpuscHKA and ZiRKEL), A., i, 
446. 

Levulic acid, phenylcarbaminohydr- 

azone of (BorscHE), A., i, 118. 
p-nitrobenzyl ester (Lyons and REIp), 
A., i, 559. 

Leevulose (d-fructose ; fruit-sugar), new 
form of (IRVINE and ROBERTSON), 
A., i, 79. 

estimation of, in presence of dextrose 
(Lorwe), A., ii, 49. 

estimation of, in mixtures of sugars 
(Arxins), A., ii, 157. 

Laminaria agardhii, influence of metallic 
salt solutions on the electrical resist- 
ance of (OsTERHOU’), A., i, 434. 

Lampblack, freezing of water absorbed 
in (FoorE and Saxton), A., ii, 241. 

Landolt reaction (EacErT), A., ii, 197. 

Lanthanum ferricyanide (GRANT and 
JAMEs), A., ii, 316. 

Lariscinic acid. See Maltol. 

Laterite, formation of, in soils(SrrEMME), 
A., i, 512. 

Lead, atomic weight of (GicHsNER DE 

Contnck), A., ii, 33. 

radioactive, atomic weight of 
(RicHarps and Wapsworts), A., 
ii, 91. 

atomic weights of isotopes of (FAsANs 
and LEMBERT), A., ii, 472. 

separation of isotopic forms of 
(Ricuarps and HAL.t), A., ii, 230. 

Roéntgen ray spectra of radium-G and 
(SIEGBAHN and STEenstr6m), A., ii, 
524, 

electrode potential of (GiinTHER), A., 
ii, 439. 

electrode potentials of tin and (NoyEs 
and ToaBe), A., ii, 438. 

solubility of salts of isotopes of (FasANns 
and FIscHeER), A., ii, 472. 

Lead alloys with sodium in liquid 
ammonia (SmyTH), A., ii, 473. 

Lead arsenate, estimation of arsenic in 

(Gray and CHRISTIE), A., ii, 102. 
arsenates (MCDONNELL and SmirH), 

A., ii, 38, 314. 
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Lead hydrogen arsenate, decomposition 
of, by water (McDoNNELL and Gra- 
HAM), A., ii, 534. 

chloride, reduction of (GAWALOWSKI), 
A., ii, 88. 
tetrachloride, electrolytic preparation 
of (KREMANN and BREYMESSER), 
A., ii, 573. 
tetratluoride, preparation of (Rur¥F and 
WINTERFELD), A., ii, 202. 
haloids, compounds of, with haloids of 
substituted ammonium bases (DATTA 
and Sgn), A., i, 323. 
iodide, thermodynamic properties of 
silver iodide and (TAYLOR), A., 
ii, 14. 
solubility of (DENHAM), T., 29. 
subiodide (DENHAM),T’.,29; A.,ii, 141. 
molybdate, precipitation of (WEISER), 
A., ii, 105. 
nitrate, electrical conductivity of, in 
pyridine (Marnews and JoHNsoN), 
A., ii, 289. 
suboxide, preparation of (DENHAM), 
T., 29; A., ii, 141. 
sulphate, solubility of, in sulphuric 
acid (Dirz and KANHAUSER), A., 
ii, 208. 
reduction of (PERLEY and Davis), 
A., ii, 141. 
Polyplumbates and 
(Kassner), A., ii, 314. 

Lead organic compounds (MOLLER and 
PFEIFFER; PFEIFFER, TRUSKIER, 
and DissELKAMP; GrRiTTNER and 
Krause), A., i, 122. 

alkyls, and their derivatives (Grirr- 
NER and Krausp), A., i, 256, 257, 
384. 

diethyl dibromide and diphenyldi- 
ethyl (MOLLER and PFEIFFER), A., 
i, 122. 

diethyl-e-bromoamy] bromide, ethyl-e- 
chloroamyl dichloride, triethyl-n- 
amyl, and _ triethyl-e-bromoamyl 
(GruTTNER and Kravssk), A., i, 123. 

dipheny], tri-n-butyl and tri-n-propyl 
haloids (PFEIFFER, TRUSKIER, aud 
DIssELKAMP), A., i, 122. 
Lead estimation and separation :— 
estimation of (WEISER), A., ii, 105. 
estimation of, volumetrically, with 
ammonium molybdate (SAcikR), 
A., ii, 180. 

estimation of, in alloys (HAGMAIER), 
A., ii, 181 

estimation of antimony, copper and 
(Howpen), A., ii, 580. 

estimation of, and its separation from 
antimony (McCasr), A., ii, 333. 

separation of iron and (SACHER), A., 
li, 272. 


polysilicates 


ii, 727 


Lead electrode. See Electrode. 

Leaves, green, carbohydrate metabolism 
in (Gast), A., i, 433. 

variegated, presence of proteins in 
(Lakon), A., i, 504. 

Le Chatelier-Braun principle (Ray- 
LEIGH), T., 250; A., ii, 236. 

Lecithin, supposed existence of, in egg- 
yolk (BARBIERI), A., i, 238. 

from ox-heart, hydrolysis of (Mac- 
ArrHuR, Norsury and Karn), 
A., i, 315. 

action of cobra poison on (KUDICKE 
and Sacus), A., i, 70. 

Lectures, delivered before the Chemical 
Society (CuHapMAN), T., 203; A., 
ii, 266; (Pyman), T., 1108. 

Lecture experiments, to show the 
enrichment of illuminating gas 
(BAKER), A., ii, 255. 

on the theory of explosives (EGGERT 
and ScHIMANK), A., ii, 462. 

to show the preparation of sodium 
(WiEecHowsk]), A., ii, 568. 

Legumin (RAkvzIN and PEKARSKAJA), 
A., i, 232. 

Leifite (BéccILD and CHRISTENSEN), 
A., ii, 147. 

Leucine anhydride (GRAVES, MARSHALL, 
and EcKWEILEk), A., i, 358. 

Leverrierite from Colorado (LARSEN an | 
Wherry), A., ii, 324. 

Lichens, a of (HEsskr), A., i, 

5 


used for dyeing (RyAN and O’Rior- 
DAN), A., i, 342. 
carbohydrates of (ToLLENs), A., i, 618. 
See also Chrysothrix nolitangere. 
d- and l-Lichenidin (Hess), A., i, 458. 
Lichenoin (Hxssz), A., i, 459. 

Life, temperature-coefficients of pro- 
cesses of (OSTERHOUT), A., i, 715. 
Light, catalytic production of, at low 

temperatures (Goss ; HARVEY), A., 
ii, 436. 
emission of, by animals (Trogan), A., 
i, 427. 
absorption of, by inorganic com- 
pounds (BRANNIGAN and Mac- 
BETH), A., ii, 2. 
Light-filter for ultra-violet 
(Prskov), A., ii, 349. 
Lignoceric acid from rotten oak bark 
(Sutiivan), A., i, 8. 
Limestone, carbon dioxide from (Linov), 
A., ii, 87. 
analysis of (Morr), A., ii, 386. 
apparatus for estimation of carbonates 
in (BARKER), A., ii, 506. 
Lime-sulphur liquids, estimation of sul- 
phur compounds in (W6pER), A., ii, 
503. 


spectra 
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Linaria, crystalline organic substances 
in (Momiscn), A., i, 506 
—— (pE’ Conno), A., i, 
38 
— -toluidide (DE’ Conno), A., i, 
387. 


— -m-xylidide (DE’ Conno), A., i, 
38 
Linseed oil, effect of heat and oxidation 
on (Frrenp), T., 162; A., i, 249. 
Lipase, action of (FALK), A., i, 598. 
activation of, by cholates (DE JoNnGE), 
A., i, 362. 
— of fats by (Tancov), A., i, 
182. 


Lipoids in blood in anemia (Boor and 
MacPuersoy), A., i, 609. 
adsorption of odour by (Kremer), A 
i, 607. 
Liquids, constitution and properties of 
(LANGMUIR), A., ii, 525. 
electric double-layer at the contact 
of solids and (FRENKEL), A., ii, 
191. 
vapour pressure and density 
(Scumipt), A., ii, 406. 
surface tension of (JAEGER and Kaun), 
A., ii, 69, 70, 71; (HARKINs, 
Brown, and Daviess), A., ii, 238 ; 
(Harkins, Davirs, and CLARK), 
A., ii, 239. 
viscosity of (KENDALL and Monroe), 
A., ii, 524, 525. 
fluidity and viscosity of (Drucker), 
A., ii, 409. 
diffusion in (CLACK), A., ii, 75. 
measurement of the dilatation of 
(Escarp), A., ii, 524. 
phenomena of suspended transforma- 
tion in (KORNFELD), A., ii, 129. 
anisotropic, chemical reactions 
(SvEDBERG), A., ii, 249, 439. 
orientation of, on crystals (GRAND- 
JEAN), A., ii, 451. 
mixed, surface tension of (Morcan 
and Evans), A., ii, 561. 
mutual solubility of (WroTH aid 
Rein), A., ii, 17. 
organic, molecular diameters of, and 
their solubility in water (HERz), A 
ii, 195. 
mixed, analysis of (ATKINS), 
47. 
pure, molecular state of (PAVLOv), A., 
ii, 125, 293, 358. 
Liquorice, estimation of glycyrrhizin in 
(Linz), A., ii, 430. 


of 


in 


A., ii, 


Lithium alloys with mercury, electrical 
conductivity 
287. 

Lithium carbonate (SEYLER and LLoyp), 
T., 994; A., ii, 571. 


of (Hine), A., ii, 
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Lithium chloride, melting point of, and 
freezing points of its mixtures 
with alkali chlorides (RicHARDs 
and Metprvum), A., ii, 531. 

solubility of, in mixed non-aqueous 
solvents (MARDEN and Dover), 
A., ii, 243. 
nitrate, electro-reduction of (KLI- 
ATCHKO and BinGGELy), A., ii, 
355. 

Lithium organic compounds :— 

ethyl, methyl, and phenyl (ScHLENK 
and Houtz), A., i, 256. 

Lithium estimation and separation :— 

estimation of, in water (AVERITT), A 
ii, 423. 

separation of, from potassium and 
sodium (PALKIN), A., ii, 43. 

Lithium atom, structure and internal 
electric field of (HARTMANN), A., ii, 
206. 

Lithofellic acid, constitution of (Fiscu- 
ER), A., i, 4 

Liver, effect of reaction of the medium 

on autolysis of (Morse), A., i, 526. 

oxidation of alcohol by (Hinrscn), A., 
i, 67. 

glycogen content of (McDANELL and 
UNDERHILL), A., i, 364. 

formation of lactic acid and acetoacetic 
acid in, in diabetes (EMBDEN and 
Isaac), A., i, 496. 

polysaccharide in the 
(Macteop), A., i, 524. 

formation of sugar in (BALDEs and 
SILBERSTEIN), A., i, 673. 

formation of urea in (CLEMENTI), A., 
i, 674. 

Lorettoite (WELLS and LArsEn), A., ii, 
96. 

Lucerne (alfalfa), effect of phosphorus 
compounds on the growth of, and its 
bateria (TRUESDELL), A., i, 242. 

Lucerne hay, stachydrin from (STEEN- 
Bock), A., i, 439. 

Luciferin in luminous bacteria (Har- 
VEY), A., i, 365. 

Lutidinium palladi- and pallado-chlor- 
ides (GuTBIER, FELLNER, KRAUTER, 
Fatco, Krewiit, Scuuiz, and Wo- 
ERNLE), A., i, 541. 

Lutidone, diiodo-, and its hydrochlor:de 
(Datta and Prosap), A., i, 332. 

Lysine, reaction of nitrous acid with 
(Surg and Harr), A., ii, 551. 

Lyxose, preparation of (CLARK), 
632. 


blood from 


Mu, 4, 


Maclurin, preparation of (Hoxrscu and 
v. ZARZECK]), A., i, 342. 
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Magnesium, are spectrum of (CATALAN 

SaNupo), A., ii, 161. 

action of, on water and on solutions of 
potassium chloride (GETMAN), A., 
ii, 90, 258. 

excretion of, in urine (NE!son and 
Burns), A., i, 104. 

Magnesium carbonate (Sever and 

Luoyp), T., 994; A., ii, 571. 
oxide (magnesia), refractory properties 
of (LE CHATELIER and Bogitcnr), 
A., ii, 573. 
action of silica with (HEDVALL), A., 
ii, 205. 
calcined, examination of purity of 
(Astruc), A., ii, 508. 
pyrophosphate, colour of, after ignition 
(BALAREFP), A., ii, 90. 
sulphate, mixed crystals of zine sulph- 
ate and (Vio.A), A., ii, 79. 
potassium sulphate, solubility of (vAN 
K.ooster), A., ii, 471. 

Magnesium organic compounds, _re- 
actions of esters with (SraDNIKOV), 
A., i, 136. 

Magnesium, estimation of (BusvoLp), 

A., ii, 218. 
estimation of, volumetrically, in water 
(BrucKMILueR), A., ii, 271. 

Magnet steel, structure of (HoNDA and 
Mvurakam}), A., ii, 535. 

Maize, effect of, on growth and develop- 
ment (McCoLttumM, SimmMonps, and 
Pitz), A., i, 185. 

dietary deficiencies of (McCoLLuM, 
Stmmonps, and Pitz), A., i, 192; 
(HocaAy), A., i, 363. 

as a diet and its influence on pellagra 
(SuAREz), A., i, 69. 

Maize silage, occurrence and significance 
of mannitol in (Dox and PLAISANCE), 
A., i, 683. 

Malachite, pseudomorphs 
GANG), A., ii, 489. 

Malachite-green, 4-mono-, and 2:4-di- 
hydroxy-(GHosH and Warson),T. ,826. 

Maleie acid, p-nitrobenzyl ester (LYMAN 
and Rerp), A., i, 334. 

Malic acid, fermentation of (LEBEDEV), 
A., i, 188. 

metallic salts, injection and elimina- 
tion of (Wisk), A., i, 105. 

azide and hydrazide of, and _ their 
derivatives (CuRTIUS and v. Hore), 
A., i, 637. 

p-nitrobenzyl esters(LYMAN and REID), 
A., i, 334. 

Malonanilic acid, and bromo-, esters of 
(STAUDINGER and BEcKER), A.,i,630. 

m- and p-amino-, and m- and p-nitro-, 
derivatives of (JaAcoss and HEIDEL- 
BERGER), A., i, 583. 
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Malonic acid, salts of, electrolysis of 
(ScHat), A., ii, 118. 
reactions between bisulphite com- 
pounds of unsaturated aldehydes 
and (Norrsoum), A., i, 27. 
p-nitrobenzyl ester (Rerp), A., i, 334. 

Malon-p-toluidic acid, ethyl ester 
(STAUDINGER and Becker), A., i, 
630. 

Malonylguanidine, barbituric acid and 
thiobarbituric acid, use of, in estima- 
tion of furfuraldehyde (Dox and 
PLAISANCE), A., ii, 53. 

Malt, influence of hydrion concentration 

on activity of diastase of (ADLEK), 
A., i, 61. 
amylase of, effect of bromides on 
action of (THomAs), A., i, 598. 
hydrolysis of starch by (SHERMAN 
and WALKER), A., i, 597. 

Maltol, crystallography of (STEINMETZ), 
A., i, 580. 

Maltose, turbidity of solutions of, and 
of their mixtures with dextrose 
(HoMBERGER and MArveEt), A., i, 
370. 

action of formaldehyde on (HEI- 
DUSCHKA and ZIRKEL). A., i, 446. 

Mandelamideglucosides (Fiscner and 
BERGMANN), A., i, 658. 

Mandelhydroxamic acid, and its benzoyl 
derivative (JoNES and NEuFFER), A., 
i, 326. 

d-Mandelonitrile-glucoside (sambuni- 
grin), synthesis of (Fiscurr and 
BERGMANN), A., i, 658. 

Manganese in flowers and stems (Mc- 
DonNELL and Roark), A., i, 720. 

Manganese alloys with gold (HAHN and 
Kyropoutos), A., ii, 476. 

Manganese compounds, estimation of the 
available oxygen in (BARNEBEY and 
Hawess), A., ii, 274. 

Manganese salts, content of, in plants 
(EHRENBERG and Notte), A., i, 504. 
Manganese dioxide, colloidal, physical 
properties of (WiITZEMANN), A., ii, 

262. 


Manganic compounds, constitution of 
(Sem), A., ii, 319. 

Manganous azide (WOHLER and MAR- 
TIN), A., i, 384. 

Manganese organic compounds (VER- 
KADE), A., i, 377. 

Manganese detection and estimation :— 
detection of (Macri), A., ii, 511. 
estimation of (TRAVERs), A., ii, 511. 

Manganese, estimation of, electrolyti- 

cally (GoocH and Kopayasnat), A., 
ii, 425. 

estimation of, in presence of iron 
(BARNEBEY and Bisnop), A., ii, 390. 
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Manganese, estimation of, in iron and 

steel (KINDER), A., ii, 389. 
estimation of, in steel (CAsHMORE), 
A., ii, 43; (NEspittT), A., ii, 180. 

Manganese steel (PorTEVIN), A., ii, 
415; (Desean), A., ii, 477. 

Mannitol, occurrence and significance af, 
in maize silage (Dox and PLAISANCE), 
A., i, 683. 

Manno-aldo- and -keto-heptose, proper- 
ties of (Wricnrt), A., i, 119. 

d-Mannoketoheptose, and its derivatives 
(LA Force), A., i, 118. 

Mannonic acid, hydrazides of (WEER- 
MAN), A, i, 548. 

Mannose, preparation and mutarotation 
of (Hupson and Sawyer), A., i, 
321. 

d-Mannose-p-tolylhydrazone (VAN DER 
Haak), A., i, 380. 

Manures, use of superphosphates as 

(Barrer), A., i, 312. 
artificial, application of, to carnations 
(Beat and Muncir), A., i, 199. 
nitrogenous, relative value of (Lrp- 
MAN aud Buregsss), A., i, 243. 
estimation of nitrogen in (LAGERs), 
A., ii, 329. 

Manurial experiments in soils (px WIL- 
KOSZEWSKI!I), A., i, 723. 

Maplewood, constituents of creosote from 
(Pieper, AcrEE, and HumpHrey), A., 
i, 452. 

Margarine, nutritive value of (HALLI- 
BURTON and DrumMonpD), A., i, 673. 
Marsh mallow (Radix althaex), col- 
loidal solutions from the roots of 
(Gurpier and Welseg), A., ii, 21, 

131. 

Martensite. formation of (DrJEAN), A., 
ii, 477, 535. 

Matter, energy theory of (REDGRoOve), 
A., ii, 411. 

Meat extracts, detection and estimation 
of formic acid in (WASsER), A., ii, 
343. 

estimation of sugar in (SmirH), A., ii, 
49. 

Meconic acid, constitution of (BorscHe), 
Bu, dy WEee 

Mecocyanin, and its salts (WILLSTAT- 
TER and Welt), A., i, 49. 


Melilite, constitution of (CLARKE), A., | 


ii, 417. 
Mellitic acid, occurrence of (v. Lipr- 
MANN), A., i, 272. 


p-nitrobenzyl ester (Lyons and REID), | 


A., i, 559. 
Melting points of homologous organic 
compounds (TAMMANN), A., ii, 441. 
of hydrocarbons (ENKLAAR), A., i, 
113. 
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Melting-point curves of mixtures (Par- 
RAVANO and Mazzett1), A., ii, 292. 
Melting-point determinations, at low 
temperatures (Srock), A., ii, 192. 
Membranes for dialysis, preparation of 

(Brown), A., ii, 362. 
animal. See Animal membranes. 
copper ferrocyanide, properties of 
(TinKEk), A., ii, 363. 
semi-permeable, and osmosis (BaAN- 
croFr), A., ii, 444. 

Menhaden oil, analysis of the fatty acids 
of (TwITCHELL), A., ii, 428. 

Menthanecarboxylic acids (KURSANOV), 
A., i, 137. 

Menthol, crystallisation of (WricHT), 
A., i, 576. 

l-Menthone, iuversion of, by lithium, 
potassium and sodium _ ethoxides 
(Gruse and Acree), A., ii, 251. 

Menthyl chloride, crude, composition of 
(Kursanovy), A., i, 151. 

d-Menthy] iodide(Kursanov), A., i, 396. 

a- and 8-Menthylglucosides, and their 
derivatives (FISCHER and BERGMANN), 
A., i, 468. 

Menthylphenols (Kursanovy), A., i, 396. 

Menthylphenyl phenyl ether (Kur- 
SANOV), A., i, 397. 

Mercaptans, esterification of acetic and 
propionic acids by (FABER and READ), 
A., i, 626. 

Mercury, spectruin of (RICHARDSON and 

Bazzonl), A., ii, 521. 
colloidal (GurpigR and WAGNER), 
A., ii, 169. 
rhythmic precipitation of (Davis), 
A., ii, 452. 
apparatus for distillation of (Duscmak 
and Spencen), A., ii, 316. 
apparatus for purification of (PATTEN 
and Mains), A., ii, 413; (DuNNI- 
CLIFFE), A., ii, 414. 

Mercury alloys (amalgams), liquid, in- 
teraction of salt solutions with 
(SmirH and Batt), A., ii, 247. 

with lithium, potassium and sodium, 
electrical conductivity of (H1INg), 
A., ii, 287. 


Mercury’ salts, luminescence of 
(WEISER), A., ii, 174. 
Mercury :— 


Mercuric salts, velocity of reduction 
of (LINHART and ADAMs), A., ii, 
301. 

chloride, solubility of, in mixed 
non-aqueous solvents (MARDEN 
and Dover), A., ii, 243. 
action of, on colloidal gold solu- 
tions (HERsTAD), A., ii, 168. 
iodide, allotropy of (Smits), A., ii, 
174; (TAMMANN), A., ii, 474. 
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Mercury :— 
Mercurie iodide, solubility of, in 
pyridine (MarnHews and Rir- 
TER), A., ii, 300. 
reactions brought about by (Harr- 
LEY), A., i, 82. 
oxide, yellow, as a standard in 
alkalimetry (INczr), A., ii, 327. 
sulphide, action of ammonium mono- 
sulphide with (CuRISTENSEN), A., 
ii, 33. 
Dimercuric diiododisulphide (RAy), 
T., 100; A., i, 104. 
Mercurous chloride (calomel) electrode. 
See Electrode. 
Mercury organic compounds (Rupp and 
HERRMANN), A., i, 516. 
complexity of (BIILMANN 
Horr), A., i, 123. 


and 


use of, as disinfectants (SCHRAUTH | 


and SCHOELLER), A., i, 241. 

with unsaturated acids (BIILMANN 
and Horr), A., i, 123. 

with thiophen (STEINKoPF), A., i, 
302. 

estimation of nitrogen in (JusTIN- 
MUELLER), A., ii, 39. 

5:5’-dibromo-2:2’-dithienyl (Srern- 
KOPF), A., i, 303. 

5:5’-dichloro-2:2’-dithienyl (STrrn- 
KopF), A., i, 303. 

5:5’-di-iodo-2:2’-dithienyl 
KOPF), A., i, 302. 

mercaptide nitrites, and their re- 
action with alkyl iodides (RAy), 
T., 101: A., i, 194. 

tetramethyldithienyls (STEINKOPF), 
A., i, 303. 

Mercuric nitrite, compounds of alka- 
loids with (Ray), T., 507; 
A., i, 470. 

compounds of thiocarbamides and 
(Ray), T., 106; A., i, 194. 


(STEIN- 


oxycyanide, estimation of, volu- 
metrically (‘TAGLIAVINI), A., ii, 
510. 


Mercurous haloids, compounds of, 
with haloids of substituted am- 
monium bases (DaTra and Sey), 
A., i, 323. 

Mercuriallylmaleic acid, hydroxy-, 
anhydride (BIILMANN and Horr), 
A., i, 124. 

Mercuric 2:4:6-tribromophenoxide 
(Rurre and HerrMany), A., i, 517. 

Mercuriphenol-p-sulphonic acid, 2:6- 
aichloro-, and 2:6-dihvdroxy-, and 
their salts (Rupr and HERRMAN)), 
A., i, 488. 


Mercurithymol, 2:6-di-chloro-, -hydr- | 


oxy-, and -iodo- (Rupp), A., 


670. 


1, 


| 
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Mercury detection and estimation :— 
detection of (BRAUER), A., ii, 509. 
detection of, for forensic purposes 
(Spica), A., ii, 543. 

detection of traces of, in toxicology 
(Brownino), T., 236; A., ii, 272. 

estimation of, in galenical prepara- 
tions (WASTENSON), A., ii, 509. 

estimation of, in organic compounds 
(MarsH and Lye), A., ii, 219; 
(LoMHOLT and CHRISTIANSEN), 
A., ii, 424. 

estimation of, in pharmaceutical pre- 
parations (HERRMANN), A., ii, 399. 

estimation of, in basic mercury 
salicylate (Lasoux), A., ii, 273. 

Mercury electrode. See Electrode. 

Mesoxalic acid, basic bismuth salt, and 
comparison of the phenylhydrazone 
with phenylhydrazine oxalate (EVANS, 
Mone, and Sinks), A., i, 595. 


| Mesoxamide semialdehyde, derivatives 


of (DAKIN), A., i, 543. 
Metabolism and bioluminescence (HEL- 
LER), A., i, 427. 
of aromatic acids (SHERWIN), A., i, 
603. 
calcium (PAUL and SHaArpk), A., i, 66; 
(GivENS and MENDEL; GIVENs), 
A., i, 603. 
carbohydrate (McDANELLand UNDER- 
HILL), A., i, 359, 364, 368. 
in green leaves (Gast), A., i, 433. 
dextrose in surviving organs 
(LomsBroso), A., i, 102; (Arrom), 
A., i, 186. 
of fats (LYMAN), A., i, 714. 
gaseous, effect of ethyl alcohol on, in 
man (Hieerns), A., i, 489. 
of guinea-pigs (SMirH and LEwiIs), 
A., i, 714 
magnesium (GIVENS and MENDEL; 
GIVENs), A., i, 603. 
nitrogen, influence of 
(Lewis), A., i, 603. 
in plants (PRIANICHNIKOV), A., i, 
616. 
phosphorus, influence of extract of 
genital glands on (JEAN), A., i, 304. 
phosphorus poisoning (ISAAC ; 
Isaac and Logs), A., i, 678. 
purine, biochemistry of (HUNTER), 
A., i, 184. 
after administration of poisons 
(Pont), A., i, 498. 
sulphur, influence of, on the nitrogen 
balance (Lewis), A., i, 603. 
Metallic chlorides, crystallisation in 
ternary systems of (LIEBISCH), 
A., ii, 248. 
cyanides, reaction of methyl iodide 
with (HarTLEy), A., i, 83 


of 


cystine on 


in 
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Metallic films, obtained by evaporation 
in vacna (REINDERS and Ham- 
BURGER), A., ii, 405. 

prepared by the spraying method 
(ARNOLD), A., ii, 260. 
haloids, compounds of arsenious oxide 
and (SCHREINEMAKERS and DE 
Baat), A., ii, 173. 
compounds of ethers with, and their 
decomposition products (ConEv), 
A., i, 135. 
oxides, potential measurements with 
(Baur, PerersEn, and Fi.ue- 
MANN), A., ii, 116; (TREAD- 
WELL), A., ii, 117. 
influence of the size of particles of, 
on the velocity of solution in 
acids (Popszus), A., ii, 300. 
action of sulphur dioxide on (Ham- 
MICK), T., 379; A., ii, 306. 
peroxides, action of nitric oxide on 
(Durr and Sen), A., ii, 85. 
salts, electrical conductivity of, in 
pyridine (MATHEWs and JouN- 
son), A., ii, 289. 
electrolytic dissociation of (Sacna- 
Nov), A., ii, 115. 
heated, positive ionisation of 
(WATERMAN), A., ii, 162. 
complex, constitution of, from mo- 
bility and conductivity (LorENz 
and PosEn), A., ii, 14, 439. 
freezing-point lowerings in solutions 
of, and their mixtures (HALL and 
Harkins), A., ii, 65; (HARKINS 
and Roperts), A., ii, 66. 
viscosity of solutions of (HERZ), A., 
ii, 361. 
purification of, by clarification or 
by fractional crystallisation (REN- 
GADE), A., ii, 451. 
solubilities of, in isoamyl alcohol 
solution (Curtis and Burns), A., 
ii, 260. 
interaction 
liquid amalgams 
Batt), A., ii, 247. 
reduction of, by organic acids, in 
presence of oxidising agents 
(Duar), T., 690; A., ii, 458. 
effect of hydrochloric acid on the 
excretion of, in dogs (STEHLE), 
A., i, 609 
sulphates, decomposition of, by heat 
(HorMaAN and WansuKow), A., 
ii, 465. 
estimation of, electro-volumetrically 
(HARNeD), A., ii, 272. 
sulphides, influence of hydrogen sul- 
phide on the stability of colloidal 
solutions of (YounG and GoppDARD ; 
Youne and Nzgaz), A., ii, 167. 


of solutions of, and 
(SmirH and 
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Metals, preparation of, in a metalloid 
condition (v. WEIMARN),A., ii,313. 
arc and spark spectra of (TAKAMINE 
and Nitta), A., ii, 402. 
galvanic ennobling of (vAN DEVEN- 
TER), A., ii, 11. 
overvoltage of (NewseEry), T., 470; 
A., ii, 355. 
polymorphous, thermo-electric pro- 
perties of (LASCHTSCHENKO, Bykov, 
and Erremov), A., ii, 114. 
passivity of (BENNETT and BuRNHAM), 
A., ii, 209; (StapeNnHorstT), A., ii, 
290. 
properties of solid solutions of, and 
their alloys (THompson), A., ii, 481. 
cooling of, by immersion in water 
(GARVIN and Portrgvin), A.,ii,291. 
and their alloys, surface tension of 
(SmitH), A., ii, 408. 
velocity of crystallisation of (Czocn- 
RALSK]), A., ii, 302. 
velocity of solution of (CENTNERSZ- 
WER), A., ii, 135. 
colloidal, preparation of, by means of 
citarine (VANINO), A., ii, 299. 
preparation of solutions of (Zs1c- 
MONDY, Hiece, and ReirsTiét- 
TER), A., ii, 364. 
and their alloys, chemistry of 
(GILLETT), A., ii, 80. 
action of potassium permanganate on 
(Foster), A., ii, 175. 
action of sulphur chloride on (Doma- 
NICK]), A., ii, 369. 
Metasaccharinic hydrazide (WEERMAN), 
A., i, 548. 
Meteoric iron (MERRILL and Wuit- 
FIELD), A., ii, 150. 
Meteorite, from Brahin (IvANov ; TiMmo- 
FEEV), A., ii, 498. 
Meteorites, radioactivity of (QUIRKE 
and FINKELSTEIN), A., ii, 576. 
Methane, electrical ignition of mixtures 
of air and (WHEELER), T., 411; A., 
ii, 300. 
Methane, chloro-derivatives, preparation 
of, from natural gas (BEDForD), A., 
i, 77. 
iodo-derivatives, ultra-violet absorp- 
tion spectra of (MAsson and Fav- 
con), A., ii, 283. 
nitro-, preparation of, and its homo- 
logues (Krause), A., i, 377. 
Methoxide, sodium, action of halogen- 
substituted acids with (MADsEN), A., 
ii, 250. 
6-Methoxy-5-aldehydo-p-xylene, 1-hydr- 
oxy- (Sonn), A., i, 143. 
1-Methoxy-3-azo-8-naphthol, 4:5-di- 
nitro-2-hydroxy- (GIBSON, SIMONSEN, 
and Rav), T., 82; A., i, 204. 
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Methoxybenzoic acids, amino-, and 
nitro-, and their derivatives (Srmon- 
sEN and Rav), T., 224; A., i, 336. 

p-Methoxybenzophenone, additive com- 
pound of perchloric acid and (P¥Feir- 
FER, JOWLEFF, FiscHEerR, Monti, and 
MuLLy), A., i, 209. 

3’-Methoxybenzophenone, 2:4:4’-¢ri- and 
2:4:6:4’-tetra-hydroxy- (HoEscH and 
v. ZARZECK]), A., i, 343. 

4-Methoxybenzophenone, 3-bromo- 
(KoHLER and Conan), A., i, 570. 


ii. 733 


| 4-Methoxy-2-methylbenzophenonesulph- 


o-Methoxybenzoylphenylethylene oxide | 


(JORLANDER), A., i, 345. 
p-Methoxybenzylideneazobenzene-p- 
hydrazone hydrochloride (TréGER and 
Prorrowskl), A., i, 669. 
Methoxybenzylidenemalonylthiocarb- 
amide, and 4-hydroxy- (Dox and 
PLAISANCE), A., i, 53. 
7-Methoxychromanone. See 7-Methoxy- 
2:3-dihydro-y-benzopyrone. 
7-Methoxychromone, preparation of, 
and its semicarbazone (PFEIFFER and 
Grimmer), A., i, 662. 
p-Methoxycinnamylidenemethyl methyl 
ketone (PFEIFFER, JOWLEFF, FIscH- 
ER, Monti, and Mutty), A., i, 
209. 


4’-Methoxydeoxybenzoin, 2:4-dinitro-, 


and its derivatives (PFEIFFER, Jow- | 


LEFF, Fiscuer, MoNnTI, an‘! MuLLy), 
A., i, 207. 
7-Methoxy-2:3-dihydro-y-benzopyrone, 
and its derivatives, and 3-oximiuo- 
(PFEIFFER and GriIMMER), A., i, 662. 
Methoxydihydroberberine (G.M. and R. 
Rosrnson), T., 967. 
5-Methoxy-4:5-dihydrouric acid, 4-hydr- 
oxy- (Bitz and Heyy), A., i, 286. 
6-Methoxy-a- and  -8:3-dimethylein- 
namic acids, and their methyl esters 
(v. AuwERs), A., i, 267. 
5-Methoxy-1:3-dimethy1-4:5-dihydro- 
uric acid, 4-hydroxy- (BILrTz and 
SrruFe), A., i, 297. 


5-Methoxy-1:3-dimethyl--uric acid 
(Bitz and Strure), A,., i, 297 
5-Methoxy-1:7-dimethyl--uric acid 


(Bitz and Damm), A., i, 295. 
5-Methoxy-1:3-dimethyl-A*®)-isouric 
acid (liLTz and Srrure), A., i, 296. 
2-Methoxydiphenyl, 5-nitro- (BorscnE 
and ScHOLTEN), A., i, 390. 
8-Methoxy-1-ethyltheobromine 
and Max), A., i, 590. 
3’-Methoxyflavone, 5:7:4’-trihydroxy-, 
and its triacety] derivative (OkSTERLE 
and Kurny), A., i, 703. 


(Biirz 


| p-Methoxyphenylauramine 


5-Methoxyhydantoin-5-carboxylic acid, | 


methyl ester (BitTz and Heyy), A., 
i, 286. 


| 


one, l-chloro- (ULLMANN and v. 
GLENCK), A., i, 162. 
o-Methoxy-8-methylcinnamic acids, 
stereoisomeric, and their derivatives 
(STOERMER, GRIMM, and LAAGR), A., 
i, 648. 
5-Methoxy-3- and -9-methyl-4:5-dihydro- 
uric acids, 4-hydroxy- (Bintz and 
HEyN), A., i, 292. 
6-Methoxy-1-methy]-1:2:3:4-tetrahydro- 
quinoline, and its derivatives (v. 
BRAUN and KINpDLER), A., i, 164. 
4-Methoxy-3-methylthioltoluene, and 
5-bromo-, and its dibromide (ZINCKE 
and ARNOLD), A., i, 264. 
4-Methoxy-2-methylthioxanthone, and 
l-amino-, and 1-chloro- (ULLMANN 
and v. GLENCK), A., i, 161. 
4-Methoxy-2-methylthioxanthonyl-1- 
anthranilic acid (ULLMANN and Vv. 
GLENCk), A., i, 161. 
5-Methoxy-1-methyl-~-uric acid (BiL1z 
and S1RuFE), A., i, 294. 
5-Methoxy-9-methyl-y-uric acid (BILTz 
and Heyy), A., i, 291. 
4-Methoxymethylveratrole, 6-bromo 
5-nitro- (Jones and Ropinson), T., 
923. 
2- and 4-Methoxy-1-naphthylacetic acids 
(MAUTHNER and Mixa), A., i, 337. 
8-4-Methoxy-1-naphthylethylcarbamic 
acid, ethyl ester (WINDAUS and 
BERNTHSEN-BucuNeEn), A., i, 690. 
8-4-Methoxy-1l-naphthylpropionic acid, 
and its derivatives (WINDAUS and 
BERNTHSEN-BucuNER), A., i, 690. 
2-Methoxy-1-naphthylpyruvic acid 
(MavuTHNER and Mixa), A., i, 337. 
6-Methoxyphenoxyacetic acid, 4-amino-, 
and its derivatives (JAcoss and HEI- 
DELBERGER), A., i, 697. 
o-Methoxyphenylacetaldehyde, and its 
derivatives (WEERMAN), A., i, 560. 
a-Methoxyphenyl-acetamide and -aceto- 
nitrile (HEss and DorNnen), A., i, 337. 
8-Methoxyphenylacetic acid, a-amino- 
4-hydroxy- (Biocn), A., i, 675. 
a-Methoxyphenylacetyl chloride (HxEss 
and Dorner), A., i, 337. 
(STAUDIN- 
GER and ENDLE), A., i, 666. 
3-0-Methoxypheny] 2-benzylquinoxaline 
(JORLANDER), A.. i, 345. 
3-Methoxyphenylethyl methyl ketone, 
4-lrydroxy-. Sve Zingerone. 
2-p-Methoxyphenyl-3-a-hydroxy-a- 
phenyl] propylceyclopropane-1:1-dicarb- 
oxylic acid, 2-m-bromo-, methyl ester 
(KonLER and Conant), A., i, 570. 
o-Methdxyphenyl w-hydroxystyryl 
ketone (JORLANDER), A., i, 345. 
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3-Methoxyphenylpropionic acid, a- 
amino-8-4-hydroxy- (Boca), A., i, 
675. 

6-Methoxy-1:2-pyrone-3-carboxylic 
acid, 4-hydroxy-, methyl ester (Sraub- 
INGER and BEcKERr), A., i, 630. 

2-Methoxyquinoline, 6-mono- and 6:8- 
di-nitro- (KAUFMANN and DE Pkr- 
THERD), A., i, 355 

6-Methoxy-4-quinolylacetic acid, and 
bromo-, ethyl esters, and their hydro- 
bromides (Rabe, PAsrERNACK, and 
KINDLER), A., i, 284. 

6-Methoxy-4-quinolyl bromomethyl 
ketone, and its hydrobromide (Rabr, 
PASTERNACK, and KINDLER), A., i, 
284. 

a-6-Methoxy-4-quinoly1l-8-piperidino- 
ethyl alcohol (Rang, PASTERNACK, 
and KINDLER), A., i, 284. 

6-Methoxy-4-quinolyl piperidinomethy] 
ketone, and its hydrobromide (Rang, 
PASrERNACK, and KINDLER),A., i, 284. 

Methoxystilbenes, and their carboxylic 
acids, and nitro- and nitrocyano- 
derivatives, and their salts eee 
KLINKERT, and v. PoLuirzerR), A., i, 
140. 

2-p-Methoxystyrylbenziminazole, 5- 
nitro-2-m-hydroxy- (Kym aud Jur- 
KOwWskKI), A., i, 176. 

Methoxystyrylcarbamic acids, metliyl 
esters (WEERMAN), A.,, i, 560. 

p-Methoxystyryl »p-methoxycinnamylid- 
enemethyl ketone, and its derivatives 


(PFEIFFER, JOWLEFF,  Fiscuer, 
MonrtI, and Mu tty), A., i, 209. 
o-Methoxystyryl methyl ketone (v. 


Auwenrs), A., i, 267. 

4-Methoxytoluene-3-sulphinic acid, 
methyl ester (ZINCKE and ARNOLD), 
A., i, 264. 

5- Methoxy- 3:7:9-trimethy1-4:5-dihydro- 
uric — 4-hydroxy- (Birrrz and 
Damm), A,, i, 299. 

5-Methoxy-1:3:7-trimethyl-y-urie acid 
(Brirz and Heyy), A., i, 298. 

p-Methoxytriphenylearbinol, perchlorate 
of (PFEIFFER, JOWLEFF, FISCHER, 
MontI, and Mut y), A., i, 210. 

2-Methoxy-2:4:6-triphenylpyran (DiL- 
THEY), A., i, 579. 

5-Methoxy-y-uric acid 
Heyy), A., i, 286. 

6-Methoxy-p-xylene, 
A., i, 143. 
Methyl alcohol, occurrence and estima- 
tion of, in plants (v. FELLENBERG), 
A., i, 616. 
vapour pressures of mixtures of carbon 
disulphide and 
Prins), A., ii, 441. 


(BILtz and 


2-nitro- (Sonn), 


(BicHNER and | 


| 


INDEX OF SUBJECTS. 


Methyl alcohol, action of phosphoryl 
chloride on (BALAREFF), A., i, 625. 
detection of (MANNICH and GEIL- 
MANN), A., li, 392. 
detection and estimation of (ELvovr), 
A., ii, 341. 
Methyl bromomalonyl chloride (Sraup- 
INGER and Becker), A., i, 630. 
iodide, reaction of metallic cyanides 
with (HarT.eEy), A., i, 83. 
velocity of reaction of, with metallic 
ethoxides (BkowN and ACREE), 
A., ii, 24. 
malonyl chloride, and its derivatives 
(STAUDINGER and BrEcKER), A., i, 
630. 
sulphate, action of 
(SHEPARD), A., i, 19. 
potassium sulphate, rate of hydrolysis 
of (ZAwipzkI and ZAYKowskI), A 
ii, 84. 
tellurate (PELLINI), A., i, 2. 
Methylamine, preparation of (WERNER), 
T., 844; A., 1, 632. 
physical constants of (BERTHOUD), A 
ii, 237. 
2-Methylaminobenzoic acid, 3:5-dinitro- 
(KAUFMANN and DE PETHERD), A.,, i, 
355. 
y-Methylaminobutylbenzene, and jy- 
cyano-, and a a i BRAUN 
and NEUMANN), A -» i, 283. 
p-Methylamino-p’- yg mT 
—— (v. Braun), A., i, 


aniline on 


p- Sethgtemine, p’-cyanomethylamino- 
di-o-tolylmethane (v. Braun), A., i, 
174. 

2-Methylaminoethyl-6-methoxy-4:5- 
ay OO bromide, 2-A- 
cyano- (v. BRAwN), A., i, 163. 

2-Methylaminoethy]-4:5-methylene- 
dioxybenzyl bromide, 2-8-cyano-, and 
its derivatives (v. BRAUN), A., i, 163. 

a-Methylamino-8-methylpentan-y-one, 
and its platinichloride (MANNICH), 
A., i, 635. 

2- Methylaminophenyl- -4-methylamino- 
m-tolylmethane, 2- o_o and its 
derivatives (v. Braun), A., i, 174. 

4-Methylamino-6-phenyl-1 2-pyrone, 
and its 3-acetyl derivative (KNusT 
and Mumm), A., i, 415. 

4-Methylamino-6-pheny1-1:2-pyrone-3- 
carboxylic acid (KNusT and Mumm), 
A., i, 415. 

5-Methylamino-y-uric acid (Binrz and 
Heyy), A., i, 287 

Methylaniline, preparation of (MorGAN), 
A,, i, 197 

Methylaniline, ¢e¢ranitro-. See Phenyl- 
methylnitroamine, trinitro-. 
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Methylanthraquinones, hydroxy-, in 
plants (TUNMANN), A., i, 531. 
tetrahydroxy-, and its derivatives 


(SEEL, KEvBer, and Scnarp), A., i, 
577 


Methylation by means of formaldehyde 


(Werner), T., 844; A., i, 632; 
(Morean), A., i, 197. 
4-Methylbenzophenonesulphone, 1- 


chloro- (ULLMANN and v. GLENCK),A 
i, 162. 
4-Methylbenzosulphone-2:l-acridone 
(ULLMANN and v. GLENCck), A., i, 162. 
5-Methylbenzisooxadiazole, preparation 
of (GREEN and Rowe), T., 619; A., i 
519. 

Methylbixin ozonile, products of de- 
composition of (RINKES and VAN 
Hassett), A., i, 660. 

1-Methy1-3-ter¢. -butylbenzene, diamino- 
hydroxy- and 2:4:6-¢riamino-, and 
their derivatives (HERzIG, W&NZEL, 
and TAIGNER), A., i, 177. 

Methylearbamide, amino-, hippury! deri- 
vative, derivatives of (Currius and 
Perrivis), A., i, 201. 

Methylearbamidoacetic acid, 

benzoyl] derivative. 
carbamidoacetic acid. 

hippuryl derivative, and its salts 
and derivatives (Currivs and 
Perripis), A., i, 201. 

Methylearbimide, amino-, hippury] deri- 
vative (Curtrius and PErrivis), A., i, 
201. 

1-Methyl-1-dichloromethy]l-A?:5-cyclo-° 
hexadien-4-one, oxime of (v. AUWERs), 
A., i, 34. 

1-Methyl-1-dichloromethyl-4-n-propyl- 
A2:5-cyclohexadien-4-0l (v. AUWERs), 
A., i, 34. 

1-Methyl-1- dichloromethy1-2-isopropyl- 
A®-cyclohexen-4-one, and its derivatives 
(v. AuwERs), A., i, 35. 

Methylchavicol, polymerisation of (VAN 
RomBurGH and VAN DER ZANDEN), 
A., i, 690. 

Methyleinnamic acids, stereoisomeric, 
and their derivatives (STOERMER, 
RIMM, and LAAGE), A., i, 648. 

Methyleodeine, derivatives of (MAN- 
nicn), A., i, 473 

3-Methyleoumarin ‘periodide (SIMONIS), 
A., i, 706. 


amino-, 


ii. 735 


4-Methyldibenzophenonedisulphone 
(ULLMANN and v. GLENcK), A., i, 162. 
1-Methyl-4:5-dihydrouric acid, 4:5-di- 
hydroxy- (Bitrz and SrrvurFe), A.,, i, 
294. 
Methyldi-y-ketobutylamine, and its salts 
(MAnnicnh), A., i, 634. 
Methyl-2:3-diketodihydrothionaphthen 
(Srou.é), A., i, 91. 
Methyldi-y-keto-8-methylamylamine, 
and its salts (Mannicn), A., i, 635. 
1-Methyl-2:5-dimethylolpyrrole (TscuE 
LINCEV and Maxsorov), A., i, 165. 
4-Methyldithioxanthone (ULLMANN and 
v. GLENCK), A., i, 161. 
Methylemetine, and its salts (PymAvn), 
T., 444; A., i, 410. 
Methylemetinemethine, 
(Pyman), T., 445. 
Methyleneaminoacetic acid, 
(FRANZEN and Fe_iMenr), A., i, 687. 
Methyleneaminopropionic acids, and 
7 salts (FRANZEN and FELLMER), 


and its salts 


salts of 


, i, 687. 
-- hyleneasparagine, salts of (FRANZEN 
and FELLMER), A., i, 687. 


| Methylene-azure, preparation of (Tri- 


See Hippenyl- | 


BONDEAU and DusreviL), A., i, 285. 

Methylene-blue colouring matters 
(KEHRMANN, Robert, and SAnpoz), 
A., i, 226. 

Methylenecamphoracetic acid. 
Camphorylidenepropionic acid. 

3:4-Methylenedioxybenzylidenemalonyl- 
thiocarbamide (Vox and PLAISANCE), 
A., i, 53. 


See B- 


| 5-mp Methylenedioxybenzylideneiso- 


a-Methyleoumarones, preparation of 
(FARBENFABRIKEN VorM. F. BAYER 
& Co.), A., i, 50. 

0-Methyldecoic acid (LEVENE and 


ALLEN), A., i, 4 


4’-Methyldeoxybenzoin, 2:4-dinitro-, and 


its derivatives (PFEIFFER, JOWLEFF, 


Fiscuer, Monti,and MuLty), A.,i, 207. | 


thiohydantoin (STreGcER), A., i, 173. 
5:6-Methylenedioxy-2-methylbenzimin- 
azole, and its salts (JoNEs and Rosin- 
son), T., 916. 
1:2-Methylenedioxyphenanthraphenaz- 
ine (JonEs and Roprinson), T., 927. 
4-chloro- (Orr, RosBinson, and 
WituiAMs), T., 951. 
3:4-Methylenedioxystyryl 
ketone, 6-chloro- (Orr, 
and WILLIAMs), T., 948. 
Methyleneglycylglycine, audits barium 
salt (FRANZEN and FrLLMER), A.,i,687. 
Methylenephenylalanine, and its salts 
(FRANZEN and FELLMER), A., i, 687. 
Methylenesaccharic acid, behaviour of, 
in the organism (PADERI), A., i, 716. 
Methylene-violet, preparation of (TRI- 
BONDEAU and Dusreuit), A., i, 285. 
5-Methy1-4-a-ethoxyethy1-6-pyrimid- 
one, 2-thio- (JonNson and HADLEY), 
A., i, 667. 
5-Methyl-4-a-ethoxyethyl-6-pyrimid- 
one-2-thiolacetic acid (JOHNSON and 
HADLEY), A., i, 667. 


methyl 
ROBINSON, 
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or ay ee (Du- 
MESNIL), A., i, 

a (Bitz and Max), 
A., 591. 

Methylothylenediamine, 
(JoHNSON and Barney), A., i, 9. 

1-Methy1-3-ethylhydantoylmethylamide, 
and 5-hydroxy- (Bi.tz and BEretvs), 
A., i, 589. 

Methyl ethyl ketone, condensation of 
pyrrole with (TSCHELINCEV and 
Tronov), A., i, 411. 

4-Methy1-3-ethylpiperidine, 
and its ar eeg (RasE and 
PASTERNACK), A., i, 217. 

4-Methyl-a- ethylatyrene B-chloro- (v. 
Auwens), A., 

Methylethyivioluric ok and its potass- 
ium salt (Brurz and Max), A,, i, 591. 
Methylfructoside, preparation of, and its 
derivatives (IRVINE and RoBErtson), 

A., i, 79. 

a-Methylgalactoside, biochemical syn- 
thesis of (AuBRy), A., 

Methylgingerol, preparation and pro- 
perties of (LAPWoRTH, PEARSON, and 
Royur), T., 779; A., i, 571. 

8-Methyl glucoside, synthesis of, law of 
mass action in relation to (BAILLY), 
A., ii, 457. 


and its salts 


4-amiuo-, 


iy. Pa 


e-Methy1- A««-heptadien-5-ol, (Enk- 
LAAR), A., i, 111. 
e-Methylheptan-S-one { amylacetone) 


(Rupe and WiLp), A., i, 538. 
e-Methylheptan-5-one-ye- ‘dicarboxylic 

acid, ethyl ester (SCHROETER, KESSEL- 

Ek, Ligscue, and MULLER), A., i, 147. 
«-Methyl-a«y«-heptatriene (ENKLAAR), 


Bus % 223 
e-Methylheptoic acid, and its derivatives 
(LEVENE and ALLEN), A., i, 4. 


¢-Methylheptyl alcohol, and its deriva- 
tives (LEVENE and ALLEN), A., i, 4. 
1-Methylhexahydrocarbazole, and its 
derivatives (v. Braun, HEIpER, and 
NEuMANN), A., i, 168. 
5-Methylhexan-7y-one-85-dicarboxylic 
acid, ethyl ester (ScHROETER, KESSEL- 
Ek, LirscHE, and MULLER), A., i, 147. 
5-Methylhexoic acid, preparation and 
derivatives of (LEVENE and ALLEN), 
rm  - 
e-Methylhexyl alcohol, and its deriva- 
tives (LEVENE and ALLEN), A., i, 3. 
Methyl hexyl ketone, condensation of 
pyrrole with (TscHELINCEV and 
Tronoy), A., i, 412. 
1-Methylhydantoylethylamide, 5-hydr- 
oxy- (Biitz and Max), A., i, 591. 


1-Methylhydrindene, and 2-amino-, and 
its derivatives (v. Braun, DANZIGER, 
and KoEHLER), 


A., i, 260. 


| Methyl-orange, 
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2-Methylhydrindene, 2-amino-, acetyl 
derivative, amino-, hydroxy-, and 
nitro-derivatives of (v. BRAUN and 
DanzIcER), A., i, 263. 
2-amino-, 2-chloro-, 2-hydroxy-, and 


their derivatives (v. BRAUN, 
KrusBer, and DANzIGER), A., i, 
131. 


1-Methylhydrindene-2-carboxylic acid, 
ethyl ester (v. Braun, DANZIGER, 
and KoEHLER), A., i, 261. 
1-Methyl1-2-hydrindylmethyl alcohol (v. 
Braun, DANziIcEr, and KorEHLER), 
A., i, 261. 
2-Methyl-2-hydrindylphenylthiocarb- 
amide (v. Braun, Kruser, and 
DANziIGER), A., i, 132. 
Methyliminobenzoylacetic acid, phenyl 
ester (KNUsT and Mumm), A., i, 415. 
Methyliminobenzoylacetylmalonic acid, 
ethyl ester (KNustT and Mumm), A., i, 
415. 
2-Methylindene (v. Braun, 
and DAnziceEr), A., i, 132, 
8-2-Methylindolylacrylic acid, a-amino-, 
benzoyl derivative, and its azlactone 
(BARGER and Ew1ns), A., i, 477. 
3-Methylindone, and its semicarbazone, 
and 2:6(¢)-dibromo- (SroERMER aud 
LAAGE), A., i, 654. 
Methylketencarboxylic acid, methyl 
ester, dimeric (SCHROETER, KESSELER, 
LrescHr, and Mijuuer), A., i, 149. 
Methylmalonanilic acid, methyl ester 
(ScHROETER, KESSELER, LiEsCHE, and 
MULLER), A., i, 149. 


KRUBER, 


| 5-Methyl-4-a-methoxyethyl-6-pyrimid- 


one, 2-thio- (JOHNSON and HADLEY), 
A., i, 667. 

1-Methylnipecotinic acid, and its de- 
rivatives (HxEss and LEIBBRANDT), 
A., i, 354. 


n-Methylnonane-§85-dione — yl- 


acetone) (RurE and Witp), A., i, 
539. 
sy er a acid (LEVENE and 
ALLEN), A., i, 4. 


Methyl nonyl ketone, preparation of, 
from palm kernel oil (SALWaAy), T., 
407; A., i, 438. 

e-Methyl-A<-octadien-5-0l (ENKLAAR), 
A.,. i, 494. 

er 

am * q 
¢-Methyloctoic acid, and its derivatives 
(LEVENE and ALLEN), A., i, 3. 
n-Methyloctyl alcohol, and its deriva- 
tives (LEVENE and ALLEN), A., i, 3. 
chromoisomerism of 
(DEHN and McBripe), A., i, 594. 
solubilities of, and its salts (DEHN), 
A., i, 594. 


(ENKLAAR), 
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4-Methyliscoxazole-5-one-3-a-propion- 
hydroxamic acid (ScuRoETER, KESSEL- 
ER, LIESCHE, and MUuuEr), A., i, 147. 

2-Methylpentamethylene sulphide, and 
its derivatives (GRISCHKEVITSCH- 
TROCHIMOVSKI and CyKINa), A., i, 
156. 

8-Methyl-A«-penten-y-one, and its semi- 
carbazone (MaNnNica), A., i, 635. 

y-Methylpentoic acid, and its derivatives 
(LEVENE and ALLEN), A., i, 4. 

Methylphenoxyacetic acids, amino-, 
bromoamino-, and nitro-, and their de- 
rivatives(Jacons and HEIDELBERGER), 
A., i, 695. 

2-Methylphenylearbamide. See o-Tolyl- 
carbamide. 

1-Methylpipecolinic acid, ethyl ester 
(Hess and Lerppranpr), A., i, 354. 


1-Methylpiperidine-2-carboxylic acid. 
See 1-Methy]pipecolinic acid. 
1-Methylpiperidine-3-carboxylic acid. 


See 1-Methylnipecotinic acid. 

a-1-Methylpiperidyl-2-propan-§-ol, salts 
of (Hess, Urpric, and Eicuet), A., i, 
351. 


a-1-Methylpiperidyl-2-propan-8-one,and | 
its derivatives (Hess, ErcnEeL, and | 


Uiprie), A., i, 352. 
Methylpropylacetophenone, and 
oxime (DUMESNIL), A., i, 654. 
Methyl isopropyl ketone, condensation 
of benzaldehyde with (H. and P. 
Ryan), A., i, 348. 
Methylisopropylphenoxyacetic acids, 4- 
amino-, and their derivatives (JAcoBs 
and HEIDELBERGER), A., i, 696. 
4-Methylpyrazole-5-one-3-a. propion- 
hydrazide (ScuROErER, KESSELER, 
Liescugk, and MULLER), A., i, 147. 
1-Methylpyrrole-2:5-dicarboxylic acid, 
and 3:4-dibromo-, methyl — esters 
(TsCHELINCEV and MaxKsorovy), A., i, 
165. 
a-1-Methyl-2-pyrrolidylbutyl alcohol, 
and its salts (Hess, Ursric, and 
EicuHeEt), A., i, 351. 
1-Methy]-2-pyrrolidyl propyl ketone, 
derivatives of (Hess, Ercnen, and 
Uriprie), A., i, 353. 
Methylpsychotrine, and its salts and 
derivatives (PyMAN), T., 431; A., i, 
410. e 
2-Methyl-1:4-pyrone, 3-hydroxy-. See 
Maltol. 
1-Methylquinolone, 3:6:8-trinitro- 
(KAUFMANN and DE Peruerp), A., i, 
355. 
Methyl-red, use of, as indicator (LEH- 
MANN and Wotrr), A., ii, 326. 
Methylsalicylaldehydes, and their deri- 
vatives (ANSELMINO), A., i, 342. 


its 
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o-Methylstyrene (v. AUwers), A.,i, 268. 

a-Methylstyrene, 3-hydroxy-, and its 
acetate (v. AUWERS), A., i, 268. 

Methyltetrahydrocryptopine (PERKIN), 

+, i, 280. 

2-and 3-Methyltetrahydrothiophen, pre- 
paration and derivatives of (GriscH- 
KEVITSCH-TROCHIMOVSKI and NE- 
KRITSCH), A., i, 155. 

Methylthalline. See 6-Methoxy-1- 
methyl-1:2:3:4-tetrahydroquinoline. 
4-Methylthiazoline, 2-amino-, and 2- 

thiol-, and their salts (GABRIEL and 

Our), A., i, 564. 
Methylthiolcarbonic acid, imino-, ethyl 

ester, derivatives of (KNorrR),A.,i,547. 


3-Methylthiol-y-cresol (ZINCKE and 
ARNOLD), A., i, 264. 

Methylthioluramil (BiiLMANN = and 
BsErRuM), A., i, 178. 

Methylthioxanthone, amino-, and 


chloro- (ULLMANN and v. GLENCK), 

A., i, 159. 
4-Methylthioxanthone-2:l-acridone 

(ULLMANN and v. GLEnck), A., i, 160. 


” 4-Methylthioxanthonyl-1-anthranilic 


acid (ULLMANN and v. GLENCR), A., 
i, 161. 

4-Methylthioxanthonyl-1-hydrazine, an- 
hydride of (ULLMANN and v. GLENCK), 
A., i, 160. 

o-4-Methylthioxanthonylthiolbenzoic 
acid (ULLMANN and Vv. GLENCK), A,, i 
161. 


| 2-Methyltrimethylene sulphide, and its 


derivatives (GRISCHKEVITSCH-TRO- 
CHIMOVSKI), A., i, 154. 

v-2-Methyltryptophan (BARGER 
Ewins), A., i, 477. 

Methyluric acids, isomeric (BiImlnMANN 
and ByERRuUM), A., i, 177, 588. 

9-Methyluric acid, and its derivatives 
(BrutTz and Heyn), A., i, 291. 

a-, $- and 5-Methyluric acids (Biitz and 
Heyy), A., i, 292. 

1-Methyl-y-uric acid, 5-chloro- (BiLtTz 
and SrruFp), A., i, 294. 

Methylzingerone, and its oxime (No- 
MURA), T., 772; A., i, 570; (Lar- 
WortH, PEARSON, and Royte), T., 
786; A., i, 571. 

Mice, white, influence of tethelin on 
growth of (RoBERTSON and DeLpRAt), 
A., i, 673. 

Micro-organisms, effect of carb /hydrates 
on accumulation cf ammonia by 
(WaksMAN), A.,i, 613. 

Milk, cryoscopy and refractometry of 

(Pritzker), A., ii, 549. 

relation of proteins in diet to the pro- 
duction of (HART, HuMPHREY, and 
Sure), A., i, 608. 


and 
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Milk, influence of coagulation on the 
gastric digestion of proteins of 
(Leary and SHErs), A., i, 184. 

distribution of fatty acids in the fat of 
(CRowTHER and Hynp), A.,i, 608. 
efficiency of substitutes for, in feeding 
calves (CARR, SprtzEr, CALDWELL, 
and ANDERSON), A., i, 192. 
cow’s, influence of parturition on the 
composition of (EcKLEs and 
PAuUMER), A., i, 68. 
adenine and guanine in (VOEGTLIN 
and SHerwin), A., i, 366. 
changes produced by addition of cal- 
cium hydroxide to (Boswortn and 
Bowptirca), A., i, 184. 
phosphatides in (OsBoRNE and WAKE- 
MAN), A., i, 103. 
alcohol test for (KoLTHOFF), A., ii, 
111. 
new indicator for use with (CLARK 
and Luss), A., ii, 499. 
detection of water in, by the freezing- 
point method (Pouax), A +) li, 279. 
estimation of calcium in (LyMAy), 
A., ii, 271. 
estimation of water in (KEISTER), A., 
ii, 550. 
Millon’s base, luminescence of the 
iodide of (WEISER), A., ii, 174. 
Miloschite from America (WHERRY and 
Brown), A., ii, 148. 
Mimetite, hydroxy- (McDoNNELL and 
Smirn), A., ii, 314. 

Minasragrite (SCHALLER), A .» ti, 575. 

Minerals from the island of Borneo 
(TscHERNIK), A., ii, 484. 

rare Californian (RocERrs), A., ii, 496. 

of Candoglia, Italy (Taccon1), A., ii, 
495. 

from the Caucasus (TIMOFEEYV), A., 
ii, 495. 

from Graves Mountain, Georgia (T. 
L. and J. W. Watson), A., ii, 493. 

from Grisons, Switzerland (MULLER), 
A., ii, 149. 

from the Kyshtymsk Mountains (N1- 
KOLAEY), A., ii, 487. 

from Monte Arco, Elba (MANAsSsE), 
A., ii, 485. 

Portuguese, containing uranium and 


zirconium, spectra of (PEREIRA- 
Forsaz), Bus ii, 113. 
Venetian (BrLtows), A., ii, 492. 


in the Worthington Mine, Sudbury, 
Ontario (WALKER), A., ii, 486. 
of the mica group, constitution of 


(W. and D. Ascn), A., ii, 494. 
organic origin of (SAMOILOV), 
376. 
coloured, ultra-violet transparency of 
(ABSALOM), A., ii, 283. 


A., li, 
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Minerals, red-violet, neodymium in 
(WHeErry), A., ii, 209. 
carbonates, refractive indices of (Gau- 
BERT), A., ii, 144. 
silicates, extraction of aluminium and 
potassium salts from (FRAZER, 
Ho.ianpb, and MILER), A., ii, 570. 
Mineralogy, Chinese, history of (HoL- 
GEN), A., ii, 326. 
Minium from the Tyrol (Dirrier), A., 
ii, 144. 
Mixtures (MicHAvD), A., ii, 122. 
cooling curves of (PARRAVANO and 
MazzeEtrt1), A., ii, 292. 
Molasses, pigments of (STOLTZENBERG), 
A., i, 153 ; (STANEK), A., i, 381. 
nitrogenous pigments of (F RIEDRIC H), 
A., i, 544; (STANEK), A., i, 545. 
estimation of raffinose and sucrose in 
(STANER), A., ii, 342. 
Molecular attraction (MILLs), 
165, 356. 
compounds, organic (GivA), A., i, 386. 
refractivity of nitro-derivatives of 
alkyltoluidines (JANSEN), A., i, 128. 
volumes. See Volumes. 
Molecules, existence of (PInLBLAD), A., 
ii, 557. 
Molybdenite, electrical properties of 
(WATERMAN), A., ii, 162. 
Molybdenum, recovery of, from residues 
(LENHER and Scuvttz), A., ii, 416. 
Molybdenum oxides, action of metaphos- 
phoric acid on (CoLANt), A., ii, 479. 
sulphides (MAwrov and NIKoLovy), 
A., ii, 479. 
Molybdic acid, recovery of (RupNiICK 
and Cooke), A., ii, 320; (KINDER), 
A., ii, 321. 
Molybdates, constitution of we 
HEIM, Preck, and PINSKER), A., ii, 


A., ii, 


Molybdenum, estimation of (WEISER), 
A., ii, 105 
estimation of, by potassium iodide 
(JAMIESON), A., ii, 275. 
estimation of, in steel (TrAVERs), A., 
ii, 545. 
Montanol, and its acetyl derivative 
(Grin and Unsnricn), A., i, 5 
Montmorillonite, crystalline 
MEIER), A., ii, 494. 
Morphine, constitution of (FAtris), A., 
i, 411. 
methyl derivatives of (MANNICH), A., 
i, 473. 
in crude opium (CARLEs), A., i, 163. 
tolerance to (BIBERFELD), A., i, 106. 
estimation of, colorimetrically (HxEI- 
DUSCHKA and Faut), A., ii, 554. 
estimation of, volumetrically (Rak- 
suit), A., ii, 553. 


(Le1r- 
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apoMorphine, constitution and deriva- 
tives of (v. Braun and Aust), A., i, 
281. 


Morphine 9 ag (v. Braun and 
KInDLER), A., i, 163; (v. Braun 
and Aust), A., i, 281. 


preparation of ‘derivatives of (Soc. 
Cuem. InpD. In BAste), A., i, 664. 
Moulds, formation of starch-like sub- 
stances by (Bods), A., i, 503. 
formation of starch by (Boas), A by 
370. 
nitrogenous nutrition of (EHRLICH), 
A., i, 309. 

Mountain sickness (Riprsrein), A., i, 
428. 

Mucie acid, equilibrium of, and its lac- 
tones (TAYLOR and AcrEg), A., ii, 
133. 

azide and hydrazide of, and their de- 
rivatives (CuRTIUS and DARAPSKY), 
A., i, 638. 

p-nitrobenzyl ester (Lyons and Rep), 
A., i, 559. 

Muscle, rabbits’, influence of arginine on 
the creatine content of (THompson), 
A., i, 369. 

estimation of dextrose in (HOAGLAND), 
A., ii, 515. 

Muscovite, action of ammonium sulphate 
solutions on (GARDINER and Suorry), 
A, i, 621. 

Muscular tissues. See Tissues. 

Myristo-p-ethoxyanilide (DE’ COoNNo), 
A., i, 388. 

Myristo-p-hydroxyanilide (DE’ CoNnNo), 
A., i, 387. 

Myristo-y-methoxyanilide (DE’ ConNo), 
A., i, 388 

Myristo-a- and -8-naphthalides (pr’ 
Conno), A., i, 388. 

Myristo-y-phenylenediamide 
Conno), A., i, 3 

Myristo-p-toluidide (vE’ Conno), A., i 
387 


(DE 


Myristo--xylidide (DE’ Conno), A., i, | 
387. 


N. 


Nagana, effect of arsenic and antimony 
compounds on (TEICHMANN),A., i, 527. 
Naphtha, adsorption of the solid paraffins 
of (Rakuzin), A., i, 109. 
solvent, cracking of (Ectorr and 
Moore), A., i, 385. 
estimation of xylene in (SpIELMANN 
and Jongs), A., ii, 339. 
a-Naphthachromanone. See 
hydro-a-naphtha-y-pyrone. 
a-Naphthachromone. See a-Naphtha-y- 
pyrone. 


2:3-Di- 
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2:5-Naphthadiazine, 1:3:10-trihydroxy-, 
and its salts and derivatives (v. NIE- 
MENTOWSKI and SucHarpA), A., i, 
478. 
Naphthafluoran, 3:11-dihydroxy-, and its 
derivatives (FiscHER and K6nie), A., 
i, 661. 
Naphthalene, estimation of, in coal gas 
(Knupiavcn), A., ii, 427. 
Naphthalene, 2- and 4-amino-1:5-di- 
hydroxy-, and their salts (FiscHER 
and BAvER), A., i, 694. 
dihydroxy-derivatives, carboxylic acids 
from, and their salts (v. HEMMEL- 
MAYR), A., i, 646. 
1:6-dihydroxy-, action of phthalic an- 
hydride on (Fiscner and Konic), 
A., i, 661. 
Naphthalene-3-carboxylic acid, 2-hydr- 
oxy-, preparation of arylamides of 
(FARBWERKE VorM. MEISTER, Lucius, 
& Brunrine), A., i, 271. 
Naphthalenedicarboxylic acid, 1:5-di- 
hydroxy-, preparation of (v. HEMMEL- 


MAYR), A., i, 457 

a-Naphtha-y-pyrone, preparation of, and 
its semicarbazone (PFEIFFER and 
GRrIMMER), A., i, 662. 


a-Naphtha-y-pyrone-2-carboxylic acid, 
ethyl ester (PFEIFFER and GRIMMER), 
A., i, 662. 

Sees ee 
sulphone (HINsBeERG), A., i, 576. 

2(1:4)- Naphthaguinonylphenyleulphone, 
3-hydroxy- (HinsBERG), A , 576. 

1:8-Naphthasultam, 4-amino-, " mono- and 
di-chlorohydroxy-, 4-hydroxy-, and 
3:4-dihydroxy-, and their derivatives 
(ZINCKE and ScutRMAND),A., i, 38. 

1:8-Naphthasultam-3:4-phenazine, and 
2-chloro-, and 2-hydroxy-, and their 
derivatives (ZINCKE and ScHURMANN), 
A., i, 39. 

1.8-Naphthasultam-4-quinone, and 2- 
mono-, 2:3-di-, and 2:2:3:3-telra- 
chloro-, 2-chloro-3-hydroxy-, and 3- 
hydroxy-, and their derivatives 
(ZiNCKE and ScnitRMANN), A., i, 38. 


| Naphthenes, action of sulphur on (Friep- 


| 


MANN), A., i, 13. 

Naphthindazine-9-sulphonic acid (Krnnr- 

MANN and HERzBAUM), A., i, 592. 

Naphthoic acid, 8-hydroxy-, p-nitro- 

benzyl ester (Lyons and ReErp), A 
559. 

a- and 8-Naphthols, Tee. of 
(SrourTENBEKER ; STEINMETZ), A., i, 
557. 

differentiation between (Denicks), A 

ii, 48. 
detection of (GUGLIALMELLI), 
547 


=" 


dh, ii, 
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a- and 8-Naphtholphenolphthaleins, and 
their acetates (ORNDORFF and Mur- 
RAY), A., i, 339. 

Naphtholphthalein, use of, in colori- 
metric analysis (Morr), A., ii, 386. 

a-Naphthol-3-sulphonic acid, 6-amino-, 
preparation of acyl derivatives of 


(CHEMISCHE FABRIK GRIESHEIM 
ELEeKtTRON), A., i, 453. 
Naphthisooxadiazole, and its oxide, 


SS of (GreEN and Rowse), 
+» 616; A., i, 518. 
1-Naphthoxyacetic acid, 4-amino-, and 
its acetyl derivative (JAcoBs and 
HEIDELBERGER), A., i, 697. 
o-2-Naphthoylbenzoic acid, 1:6-dihydr- 
oxy- (Fiscuer and Konie), A., i, 661. 
8-2-Naphthoylpropionic acid, 
ester (GivA), A., i, 394. 
Naphthy] ethers, action of oxalylchloride 
on (GrvA), A., i, 204. 
sulphites (RicHTer), A., i, 24. 
Naphthylacetic acids, ethyl 


| Nervous system, central, 
methy)] | 
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Neon, spectrum of (MEISSNER), A., ii, 
61 


critical constants of (ONNEs, CroM- 
MELIN, and Cath), A., ii, 407. 
dilatability and internal pressure of 
(Lepvc), A., ii, 356. 
Neotungsten (GERBER), A., ii, 575. 
Nephelites (Bowen), A., ii, 178. 
Nephelometer-colorimeter (Kober), A., 
ii, 266. 
Nephritis, diastatic activity of blood in 
(Myers and KILuiAyn), A., i, 369. 
Nereocystis luetkeana (kelp), carbon mon- 
oxide in (LANGDON), A., i, 372. 
Nernst’s formula, application of, to 
homo'ogous series (HERZ), A., ii, 441. 
proteins of 
(McGrecor), A., i, 185. 


| Neurokeratin, composition of (NELSON), 


esters | 


(WIsLiceNus and Etvenr), A., i, 202. | 


Naphthylamines, bromo- (FRANZEN and 
AAs.unND), A., i, 644. 

Naphthylglyoxylic acid, hydroxy-, 
lactone of (Gru), A., i, 205. 

3-8-Naphthyl-5-op-dihydroxybenzyl- 


idenerhodanine (ANDREASCH), A., i, | 
Nickel azide (W6OHLER and Martin), 


663. 
8-Naphthylhydroxylamine, and its salts 


and 8-nitroso- (BAupiscH and First), | 
| Nickel detection, estimation, and separa- 


A., i, 330. 

1-8-Naphthylisoindazole, 4-bromo-, and 
4-chloro- (REICH and Turkus), A., 
i, 585. 

2-Naphthyl 8-p-methoxyphenylethyl 
ketone, 1l-hydroxy- (PFEIFFER and 
GrimMER), A,, i, 663. 

2-Naphthyl p-methoxystyryl ketone, 
1-hydroxy- (PFEIFFER and GRIMMER), 
A., i, 662. 

2-Naphthylphenylsulphone, 1:4-di- 
hydroxy- (HinsBere), A., i, 576. 

2-Naphthylquinoline-4-carboxylic acids 
(CHEMISCHE FABRIK AUF AKTIEN 
vorm. E. Scnerrne), A., i, 96. 

Narcosis (HOsER ; WINTERSTEIN), A., 
i, 68. 

Narcotics, detection of (HANKIN), A., ii, 
184, 

Narcotine, compound of mercuric nitrite 
and (RAy), T., 508; A., i, 470. 

Natrojarosite from Kundip, Western 
Australia (Stimpson and Browy), A., 
ii, 146. 

Neodymium minerals 


in red-violet 


(Wuenny), A., ii, 209. 
diphenylsulphonate and ferricyanide 
(Grant and JAMEs), A., ii, 316. 
Neomolybdenum (GERBER), A., ii, 575. 


As, i, G2. 
Nichrome, analysis of (Reip), A., ii, 
392. 
Nickel alloys resistant to sulphuric 
acid (InMANN), A., ii, 478. 
with chromium and iron, analysis of 
(Rerp), A., ii, 392. 
with iron, expansion of (GUILLAUME), 
A., ii, 356. 
with zirconium, analysis of (KELLEY 
and Myers), A., ii, 544. 


A., i, 383. 
selenates (Turron), A., ii, 415. 


tion :— 

detection and estimation of (Gross- 
MANN and MANNHEIM), A., ii, 391. 

estimation of, in presence of iron and 
zine (RorHSCHILD), A., ii, 221. 

estimation of, in ores and alloys 
(SCHOELLER and PowE 1), A., ii, 
425. 

estimation of, in iron ores (CovirTz), 
A., ii, 153. 

separation of copper and (GrossMANN 
and MANNHEIM), A., ii, 512. 

Nickel steel (DEsEAN), A., ii, 477. 

Nicotine, distillation of, in 
(BrEzina), A., ii, 348. 

compound of mercuric nitrite and 
(RAy), T., 507; A., i, 470. 
estimation of, in tobacco (TINGLE and 
Fercuson), A., ii, 55 ; (THOMSEN), 
A., ii, 431. 
Ninhydrin reaction (RETINGER), A., i, 
519. 

Niton (radium emanation), rate of dif- 
fusion and diameter of the atom of 
(Rona), A., ii, 286. 

removal of, from water, by the bub- 
bling method (Moran), A., ii, 63. 
Nitric acid. See under Nitrogen. 


steam 
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Nitrification in soils (KELLEY), A 
431; apr vag and METZzLER ; 
Monver), A ny Oa 

effect of paraffin on 
A., i, 721. 
effect of alkali salts on (BROWN and 
Hircencock), A., i, 717. 
and ammonification in soils (LIPMAN 
and Buregss), A., i, 243; (MIYAKE), 
A., i, 244. 
Nitriles, preparation of (vAN Epvps and 
Rep; Srauwer), A., i, 13. 
preparation of, from aliphatic amines 
(MAILHE and DE Gonoy), A., i, 686. 
formation of, from amines (SABATIER 
and Gaupion), A., ii, 460. 
hydrolysis of, by hydrogen peroxide 
(McMaster and LAnGreck), A., i, 
334. 
unsaturated, condensation of phloro- 
glucinol with (Fiscner and Novri), 
A., i, 469 
detection of (DEzAN1), A., ii, 549. 
Nitroamines, estimation of nitrogen in 
(Core and BARAB), A., ii, 40. 
o-Nitroamines, conversion of, into iso- 
oxadiazole oxides (GREEN and Rowe), 
T., 612; A., i, 518. 
Nitro-compounds, preparation of 
(HEINEMANN), A., i, 126. 
reduction of (JAcoBs and HEIDEL- 
BERGER), A., i, 559; (CUSMANO), 
A., i, 641 
aromatic (Grua), A., i, 18. 
toxicity of (Kortscn), A., i, 716. 
7 of nitrogen in (Sacus), 
A., ii, 505. 
eae, distance between ae’ in the 
molecule of (SILBERSTEIN), A., ii, 
161. 
active, spectrum of (Strutt), A., ii, 
282. 


“> i 


(GAINEY), 


quinquevalent, stereochemistry of 
(Komatsu), A., i, 139. 

combination of carbon with (Lipov), 
A., ii, 86. 


sources of, for yeasts and moulds 
(Enruicn), A., i, 309. 
distribution of, in beer 
A., i, 620. 
amino-acid, in blood (Bock), A 
360. 
non-protein, in blood of fresh- — 
fish (WiLson and Apo.pn), A., i, 
360. 
Nitrogen compounds, molecular refrac- 
tivities of (LE Bas), A., ii, 349. 
analogy between ag a compounds 
and (ANGELI), A., 1, 452. 
Nitrogen trichloride, gio Paver We and 
reactions of (DowkLL and Bi:ay}, A., 
ii, 306. 


(SHARPE), 


| 
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Nitrogen dioxide (nitric owide), action 


of, on metallic peroxides (Dutr and 


Sen), A., ii, 85. 
oxides, estimation of, in air (UsHER 
and Rao), T., 799; A., ii, 502. 


Nitric acid, optical investigations of 
the constitution of (SCHAEFER 


and NiGGEMANN), A., ii, 61. 
formation of, by oxidation of 
ammonia (MAxrTeEp), A., ii, 
465. 


absorption spectrum of the vapour 
of (SCHAEFER and DksICHSEL), 
A., ii, 186. 

optical investigations of mixtures of 
sulphuric acid and wee 
and NicGEMANN), A., 186. 

distillation of mixtures of nteiale 
acid, water and (PAscAL), A., ii, 
569. 

removal of, from solutions of 
organic compounds (LEVENE and 
MEYER), A., ii, 530. 

estimation oof, colorimetrically 
(SmirH), A., ii, 217. 

estimation of, in presence of picric 
and sulphuric acids (RIcHARD- 
son), A., ii, 158. 

Nitrates, isomorphism of chlorates 

and (Rea), A., i, 633. 

formation of double sulphates and 
(MassInk), A., ii, 412. 

assimilation of oo A, i, 
434; (Lorw), A., i, 615. 

detection of, purification of sulphuric 
acid ae use in (STEENBERGEN), 


A., ii, 421. 
catheation of, in presence of 
chlorides (GrERICKE), A.,_ ii, 
421. 


estimation of, in sewage (PHELPS 
and SHous), A., ii, 504. 
— of, in soils (Davis), 
A,, 329. 
= Ae of, in water (NICHOLS), 
A., ii, 421. 
estimation of nitrogen in (ARND), 
A., ii, 504. 
Nitrous acid, velocity of decomposition 
and dissociation constant of (RAy, 


Dey, and Guosn), T., 413; 
A., ii, 301. 

action of, on lysine (Sure and 
Hart), A., ii, 551. 


action of, on urea (WERNER), T 
863; A., i, 639. 
Nitrites, assimilation of (BAUDIScH), 
A., i, 434. 
precipitation of (HAHN), A., ii, 
382. 


estimation of nitrogen in (ARND), 
A., ii, 504, 
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Nitrogen organic compounds, asyin- 
metric quinquevalent, prepara- 


tion of (MELpoLA, Foster, 
and BricuTMan), T., 533, 
546, 551; A., i, 453, 
454. 
resolution of (Reitiy), T., 20; 
A., i, 129 
Nitrogen estimation :— 
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Nitrosyl chloride, dissociation equili- 
brium of (TrRAurz and HInNcK; 
Trautz and WACHENHEIM), A., ii, 
74. 


| Nitrous acid. See under Nitrogen. 


estimation of (KAHN), A., ii, 100; | 


(SALKowsk}), A., ii, 504. 


estimation of, by Kjeldahl’s method | 
(Koper), A., ii, 40; (WoLr-Joa- | 


CHIMOWI1Z), A., ii, 217; (ABDER- 
HALDEN and Fopor), A., ii, 540; 
(Notre), A., ii, 578. 

estimation of, in mixed gases (BRANDT), 
A., ii, 384. 


estimation of, in manures (LaGEns), 


A., ii, 329. 

estimation of, in mercury organic com- 
pounds (Jusrin-MUELLER), A., ii, 
39. 

estimation of, in nitrates and nitrites 
(Arnp), A., ii, 504. 

estimation of, in nitroamines (Corr 
and Bars), A., ii, 40. 

estimation of, in  nitro-compounds 
(Sacus), A., ii, 505. 

estimation of, in soils (LATSHAW), 
A., ii, 100. 

estimation of, in urine (LJUNGDAHL), 
A., ii, 578 

estimation of, in urine, by means of 
potassium persulphate (Scorr and 
Myers), A., ii, 380. 

amino-, estimation of, in blood (Bock), 

A,, ii, 159. 

estimation of, in urine (VAN SLYKE), 


A., ii, 41. 
metabolic, estimation of, in  fieces 
(ForsEs, MANGELS, and MorcGan), 
A., i, 524. 
nitric, estimation of (ScALEs), A., ii, 
41. 


estimation of, in soils (GREAVES and 
Hirst), A., ii, 578. 

Nitrolime, estimation of dicyanodiamide 
in (Srurzer), A., ii, 159; (HAcER 
and Kern), A., ii, 518. 

‘“*Nitron,” use of, in analysis of sub- 
stances used in explosives (Cope and 
BARAB), A., ii, 268. 

Nitrosoamines, refractivity of (JANSEN), 

A., ii, 401. 
action of, on hydrazines (FiscnER and 
Cuur), A., i, 708. 

o-Nitrosoamines, conversion of, into 
isooxaliazoles (GREEN and Rowe), 
T., 612; A., i, 518. 

Nitroso-compounds, reduction of (Cus- 
MANO), A., i, 641. 


Nitrous air, autiseptic properties of 
(Couin), A., ii, 466. 

Nivalic acid (Hessg), A., i, 458. 

Nomon, a device for chemical calcula- 
tions (Deming), A., ii, 567. 

Nonaldehyde, constants and derivatives 
of (HARRIES and OpPENHEIM), A., i, 
211. 

Non-electrolytes, influence of salts on 
the solubility of (v. EULER and Svan- 
BERG), A., ii, 445. 

Nopinone, derivatives of (HARRIES and 
v. SpPLAWA-NEyYMAN), A., i, 213. 

isoNortropinone (HousEN and PrFrav), 
A., i, 25, 162. 

Nucleic acids, rotation of, and of their 
alkali salts (RAKUzIN and Braupo), 
A., i, 99. 

8-Nucleoproteins, antigenic properties of 
(WeELLs), A., i, 98. 

Nutrition of green plants (Bokorny), 
A., i, 718 

Nux vomica, estimation of strychnine in 
(JENSEN), A., ii, 56. 


0. 

Oak bark, rotten, constituents of 

(Suntivan), A., i, 8. 

Oats, effect of, on growth and develop- 
ment (McCoLLtum, Simmonps, and 
Pitz), A., i, 185. 

changes in urea in blood and tissues 
due to diet of (Lewis and Karr), 
A., i, 100. 

Obituary notices : 

Andrea Angel, T., 321. 

Frederick William Caton, T., 312. 

Edward Davies, T., 323. 

Heinrich Debus, T., 325. 

William Esson, T., 332. 

Charles George Edgar Farmer, T., 
314. 

John Ferguson, T., 333. 

John Griffiths, T., 315. 

David Howard, T., 342. 

Leonard de Koningh, T., 348. 

Ernest Alfred Lewis, T., 348. 

James MecConnan, T., 316. 

Cyril Douglas McCourt, T., 318. 

Raphael Meldola, T., 349. 

Hugo Miiller, T., 572. 

Raymond William Nichols, T., 319. 

Thomas Purdie, T., 359. 

Sir William Ramsay, T., 369. 
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Obituary notices :— 
William Gilbert Saunders, T., 320. 
Frederick Wallis Stoddart, 'T’., 376. 
Edwin Whitfield Wheelwright, T., 
377. 
John Wrightson, T., 378. 
Oceanic salts, solutions of (JANECKE), 
A., ii, 527. 
Ocotea wusambarensis, -cubebin 
(HALBERKANN), A., i, 507. 
Octaldehyde, derivatives of (Harrigs 
and OpPpzNHEIM), A., i, 211. 
Odour, relation between chemical con- 
stitution and (Prins), A., i, 607. 
adsorption of (vAN DAM; KREMER), 
A., i, 607. 
specific intensity 
MAKER), A., ii, 63. 
Oils, fractionation of (SEIDENBERG), A., 
i, 626. 
aromatic, cracking of (EGLoFF and 
Moorsg), A., i, 385. 
light, analysis of (EGLoFF), A., ii, 338. 
essential. See Oils, vegetable. 
vegetable, influence of climatic con- 
ditions on (PIGULEVskKI), A., i, 
189. 
obtained from spruce cellulose (KER- 
TEsz), A., i, 8. 
detection of phenols in (GUGLIAL- 
MELLI), A., ii, 514. 
analysis of (Lrcog), A., ii, 399. 
estimation of unsaponifiable matter in 
(Davipsony), A., ii, 183;(W1Lk18), 
A., ii, 429. 
separation of cholesterol] and phyto- 
sterol from (PRESCHER), A., ii, 275, 
514, 
Oilsylvic acid (ScnuULz), A., i, 649. 
Oleic acid, compound of aluminium 
chloride and (GANGLOFF and HEN- 
DERSON), A., i, 533. 
preparation of esters of, and their 
reduction products (Eis and 
RABINOVITz), A., i, 78. 
effect of bile on the reaction between 
sodium hydrogen carbonate and 
(Kinespury), A., i, 362. 
Oleoanilide (pE’ Conno), A., i, 387. 
op ethenpaniiite (pE’ Conno), A., i, 
388. 
Oleo-y-hydroxyanilide (pe’ Conno), A., 
1, 388, 
ee pemthangeniite (pE’ Conno), A., 
1, 388. 
Oleo-a- and -8-naphthalides (pE’ ConNno), 
A., i, 388. 
Oleo-p-phenylenediamide (DE’ ConNo), 
9 


«ys l, ° 


in 


of (ZWAARDE- 


Oleo-p-toluidide (nz’ Conno), A., i, 
387 


Oleo-m-xylidide (pz’ ConNo), A., i 387. 
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Olfactology of aromatic hydrocarbons 
(BackMAN), A., i, 498. 
Olfactometer, new (VAN Dam), A., i, 606. 
Olivetoric acid, derivatives of (HEssE), 
A., i, 457. 
Olivetorinol (Hrssk), A., i, 457. 
Olivoric acid, and its potassium salt 
(Hessz), A., i, 457. 
apoOlivoric acid (Hessr), A., i, 457. 
Opianic acid, and nitro-, action of 
vhenylhydrazine on (Mirrer and 
EN), T., 988; A., i, 710. 
Opium, crude, morphine in (CARLEs), 
A., i, 163. 
detection of (TUNMANN), A., ii, 226. 
Opium alkaloids, toxic action of, on 
parameecia (MAcuT and FisHer), A., 
i, 678. 

Optical inversion, Walden’s (SenrER 
and Martin), T., 447; A., ii, 301. 
Optically active compounds, rotation of 

(Patterson), A., ii, 3. 
chemical constitution and rotation of 
(Rupe and Witp), A., i, 538; 
(Rupe and SILsBerstrom), A., ii, 
435. 
Ores, estimation of sulphides 
(ScHEIDLER), A., ii, 5038. 
Organic compounds, absorption spectra 
and chemical constitution of 
(BRITISH AssocIATION REporRTs), 
A., ii, 435. 
relation between thermal properties 
and constitution of (PAGLIAN]), A., 


in 


ii, 120. 

relation between constitution and 
coagulating capacity of (GANN), A., 
ii, 21. 


homologous, physical properties of 
(HErz), A., li, 236 
application of Guldberg and Trou- 
ton-Nernst rules to (HERZ), A., 
ii, 441. 
coloured additive (PFEIFFER, Jow- 
LEFF, FiscHEeR, Montt, and MuLLY), 
A., i, 205. 
combustion of, and chemical affinity 
(THorNTON), A., ii, 357. 
oxygen and heat required for com- 
ustion of (THORNTON), A., ii, 164. 
action of ozone on (HARRIES), A., i, 
210. 
preparation of chloro-derivatives of 
(Socr#ré CHIMIQUE DEs USINES DU 
RuOne), A., i, 15. 
catalytic hydrogenation of (BADISCHE 
Anitin- & Sopa-Fasrik), A., i, 
377. 
aromatic, action of aromatic alcohols 
with, in presence of aluminium 
chloride (Huston and = FRriktpE- 
MANN), A., i, 19. 
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Organic compounds, aromatic, halo- 
genated, condensations of (MEYER 
and HormAnny), A., i, 641. 

as nutriment for green plants (Bo- 
KorNyY), A., i, 718. 

micro-analysis of (WIsE), A., ii, 541. 

estimation of arsenic in (Ewrns), A., 
ii, 101. 

estimation of bromine and of sulphur 
in (MERL and Lirr), A., ii, 383. 


estimation of chlorine in (Lemp and | 


Broperson), A., ii, 539. 


estimation of halogens in (KELBER), | 


A., ii, 215. 


estimation of mercury in (MARsH and | 


Lye), A., ii, 219; (LomHoLT and 
CHRISTIANSEN), A., ii, 424. 

estimation of silver in (Lucas and 
Kemp), A., ii, 542. 

Organism, animal, behaviour of hydro- 
aromatic substances in the (SASAKI), 
A., i, 677. 

Organisms, marine, composition of sea- 
water to keep alive (MCCLENDON), A., 
i, 105. 

Organs, animal, method of drying (W1k- 
CHOWSK}), A., i, 520. 


Ornithine, y-hydroxy-, a-benzoyl deriva- | 


tive, and its salts (HAMMARSTEN), A., 
i, 82. 

Ortstein, formation of, in _ soils 
(StremmMe), A,, i, 512. 


Osmium, action of selenic acid on | 


(Hraprcky), A., ii, 483. 

Osmium dioxide, preparation and pro- 
perties of (RurF and Ratussvure), 
A., ii, 323. 

Osmosis (HAMBURGER), A., ii, 562. 


with semi-per:neable membranes (BAN- | 


crort), A,, ii, 444. 
Osmotic pressure (TINKER), A., ii, 294. 
nature and origin of (HortBA), A., ii, 
410. 
of colloids (Bitrz, Buecr, and 
MEHLER), A., ii, 17. 
Osmotic theory of solutions (JELLINEK), 
A., ii, 294. 
Ovalbumin. See Albumin. 
Overvoltage (Newpeky), T., 470; A., 
ii, 290, 355. 
tables of (NewseEry), A., ii, 12, 64. 
isoOxadiazoles, conversion of o-nitroso- 
amines into (GReEN and Rows), T., 
612; A., i, 518. 
isoOxadiazole oxides, conversion of o- 
nitroamines into (GREEN and Rowe), 
T., 612; A., i, 518. 
Oxalic acid, kinetics of oxidation of, 
and its salts (DHAR), T., 707; A., 
ii, 458. 
alkali salts, solubility of, in presence 
of alkali salts (CoLaNnt), A., i, 78. 
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Oxalic acid, alkaline earth salts of 
(CEcusnER DE Contnck), A., i, 194. 
alkaline earth hydrogen salts of 
(Bruuns), A., i, 534. 
equilibrium of ammonium and uranyl 
salts of, with water (CoLAN]), A., i, 
535. 
equilibrium of the sodium and uranyl 
salts of, with water (CoLANI), A., i, 
513. 
cerous salt, effect of leating in an 
inert or reducing atmosphere 
(CHaAsE), A., ii, 475. 
ethyl ester, compound of potassium 
iodide and iodine with (SKRABAL), 
A., i, 378. 
condensations with (WISLICENUS 
and ScuO.iKopr), A., i, 700. 
ethyl and benzyl esters, compounds 
of thiocarbamide with (TayYLor), 
T., 661; A., i, 514. 
methyl ester, solubility of, in water 
(SKRABAL), A., i, 317. 
hydrolysis of (SkRaABAL), A., ii, 
250. 
phenylhydrazine ester, comparison of 
mesoxalic acid phenylhydrazone 
with (Evans, Mone, and Sinks), 
A., i, 595. 
estimation of alkalis by means of 
(Bruuns), A., ii, 270. 
detection of, in wines (Besson), A., 
ii, 516. 
estimation of, in foods (ARBENz), A., 
ii, 583. 
a-Oxalo-8-diphenylenepropionic acid, 
diethyl ester, and its potassium deri- 
vative (WISLICENUs and EBLE), A., i, 
272. 


| a-Oxalo-pp-diphenylpropionic acid, ethy] 


ester, isomerism and derivatives of 
(WisLicENus and Estes), A., i, 271. 


| Oxalyl chloride, action of, on alcohols 


(ApAMs and Weeks), A., i, 4. 
action of, on naphthyl ethers 
(Grva), A., i, 204. 
Oxalylacetoacetic acid, ethyl ester, and 
its salts and derivatives (WISLICENUS 
and ScHéL.Kopr), A., i, 701. 
Oxalyldiaspartic acid, ethyl ester 
(BornwaATER), A., i, 121. 
Oxalyldileucylglycinic acid, ethyl ester 
(BoRNWATER), A., i, 121. 
Oxalyldiphenylalaninic acid, ethyl ester 
(BorNWATER), A., i, 121. 
Oxalyldisarcosinie acid, ethyl ester 
(BorNWATER), A., i, 121. 
Oxalylhydrazide, estimation of (DaTTa 
and CnHoupuury), A., ii, 108. 
Oxanilic acid, m- and p-amino-, and 
their derivatives (JaAcoss and Her- 
DELBERGER), A., i, 583. 
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Oxidation (Duar), T., 707; A., ii, 458. 
without acid (NEIDLE and CromBik), 
A., ii, 93. 
Oxindole, preparation and derivatives of 
(HELLER and Herne), A., i, 220. 

Oxydase, relation of hydrion concentra- 
tion to activity of (REED), A., i, 
62. 

mechanism of the action of (REED), 
A., i, 358, 423. 

action of, in plants (KasTLEe and 
BucknER), A., i, 372. 

in plant tissues and juices (BUNZELL), 
A., i, 107. 

relation between catalase and, in 
plants (REED), A., i, 424. 

Oxygen, distance between atoms in the 
molecule of (SILBERSTEIN), A., ii, 
161. 

atomic volume of, at the critical point 
(Lz Bas), A., ii, 193. 

volume ratio of combination of hydro- 
gen with (Guye), A., ii, 412. 

union of hydrogen and, in presence of 
catalysts (HOFMANN and EBER?), 
A., ii, 25. 

effect of the partial pressure of, on 
combustion (DoLLwic, Ko.Lus, and 
LOEVENHART), A., ii, 569. 

apparatus for registering excess of, in 
lead-chamber gases (PEREGRIN), A 
ii, 39. 

dissolved in rain water (RICHARDS), 
A., i, 624 

Oxygen compounds, molecular refrac- 

tivities of (LE Bas), A., ii, 349. 
analogy between nitrogen compounds 
and (ANGELI), A., i, 452. 
Oxygen, estimation :— 
estimation of, in blood (vAN SLYKE), 
A., ii, 328. 
estimation of, in water (BRUHNs), A 


ii, 100. 
estimation of, dissolved in water | 
(Nott), A., ii, 502. 
available, estimation of, in pyrolusite 
(BARNEBEY), A., ii, 581. | 

a “absorption of light by 

(HArt), A., i, 597. 
crystals of ‘(KRUMMACHER), A., i, 
303. 

Ozone, absorption bands of, in the spectra 
of sun and stars (FOWLER and 
Srrutt), A., ii, 522. 

colour and oxidising value of solu- 
tions of (FiscneR and Trorscnr), 
A., ii, 463. 

action of, on iodine compounds 
(RIESENFELD and pare A., ii, 
201 ; (Harriss), A., ii, 464. 

action of, on — compounds | 
(Harries), A , i, 210. 


CXIIL. ii. 


Ozone, estimation of (Davin), A., ii, 
216. 
estimation of, in air (UsHER and Rao), 
T., 799; A., ii, 502. 


P. 
Paleophysiology (SAMoILOv), A., ii, 
376. 


Palladium, melting point of, and Wien’s 
constant C, (HoLsT and OosTERHUIS), 
A., ii, 144. 

Palladium cathode. See Cathode. 

Palladium organic compounds (GuTBIER, 
FELLNER, KrAuTER, Fautco, KReE tt, 
ScHvuLz, and WorRNLE), A., i, 541; 
(GUTBIER and FELLNER), A., i, 
542. 

Palm kernel oil, preparation of methyl 
nonyl ketone from (SaLway), T., 407 ; 
A., i, 438. 

Palmitic acid, p-nitrobenzyl ester (Lyons 
and Rep), A., i, 559. 

Palmito-p-ethoxyanilide (DE’ CoNnNo), 
A., i, 388. 

Palmito-p-hydroxyanilide (pE’ ConNo), 
A., i, 387. 

ae (DE’ Conno), 

am 7 ‘ 

Palmito-a- and -f§-naphthalides (pr’ 
Conno), A., i, 388 

Palmito-p- ‘phenylenediamide (DE 
Conno), A., i, 389. 

— -m- xylidide (DE’ Conno), A., i, 


naan _- enzymes of (Lom- 
BROSO), A., i, 182 

Pancreatin, ‘properties of (RAKUZIN and 
PEKARSKAJA), A., i, 422. 

Pangium edule, seeds of. See Seeds. 

Pansy. See Viola tricolor. 

Papain, proteolytic activity of (FRAN- 
KEL), A., i, 597. 


| Paradol (Neson), A., i, 572. 
| Paramecia, toxic action of opium alka- 


loids on (MAcuT and FisuEr), A., i, 
678. 


| Paris green, analysis of (Perrrs and 


FIELDING), A., ii, 104. 

Parmatic acid (HEssE), A., i, 457. 

Parmelia saxatilis, constituents of (RYAN 
and O’RiorpDAy), A., i, 342. 

Passivity and overvoltage (NEWBERY), 
A,, ii, 64. 

Pea, ” garden, nutrition of seedlings of, 
with calcium and ammonium salts 
(Morsov), A., i, 616. 

Peas, influence of metallic salts on the 
germination of (MAQUENNE and 
Demovssy), A., i, 530. 


| Peanut. See Arachis hypogea. 
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Pectin (ScHRYVER and Hayngs), A., i, 
245. 
consistency of gels of (McNarr), A., i, 
80 


Pectinogen (ScHRYVER and HAyNgs), 
A., i, 245. 

Pectin substances (Eurticn), A., i, 321 ; 
(Op&n), A., i, 379, 436. 

Pelargonenin, and its chloride (WILL- 
sTATTER and Botton), A., i, 43. 

Pellagra, effect of maize on (SuArez), 
A., i, 69. 

Pelletierine, and its salts and derivatives 
(Hess), A., i, 349; (Hess and Eicuet), 
A., i, 350. 

Pentamethylene sulphide, and its deri- 
vatives (GRISCHKEVITSCH-T ROCHI- 
MOVSKI and Cyxina), A., i, 156. 

Pentamethylene-oxide-a- carboxylic 
acid, 73- ——- See Hexahydro- 
comenic aci 

5:7:8:3':4’-Pentamethoxyflavanone, and 
8-isonitroso- (NIERENSTEIN), T., 93; 
A., i, 150. 

Pentamethylorcinol, derivatives of 
(Herzie and WENZEL), A., i, 133. 
Pentane, y-mono-, and ey-di-bromo- 

(Rozanov), A., i, 84. 

isoPentane, §-chloro-, preparation of 
(BADISCHE ANILIN- & Sopa-Faprik), 
A. i, 77. 

Pentanes, thermal and pes decom- 
position of (EcLorF), A., i, 109. 

Pentane-Sye- -tricarboxylie ‘acid, B- i wig t 
oxy- (KisTer and WELLER), A a 
443. 

cycloPentane-2:4:5-trione-1-carboxylic 
acid, ethyl ester, and its salts and 
derivatives (WISLICENUs and ScHOLL- 
KopF), A., i, 701. 

er nature of pentose in (HiL- 
LER), A., i, 497. 

Pepsin, action of (RiNGcER), A «> 1, 2338. 
action of, on trypsin (Lone and 

Hutt), A., i, 361, 602. 
detection of (GRABER), A., ii, 60. 

Peptides, synthesis of, in the animal 
organism (PAULY), A., i, 525. 

Peptisation, theory of (BANcRorFT), A., 
li, 129. 

Peptone, use of alkalis in estimating 
(Pater), A., ii, 555. 

Perarsenates. See under Arsenic. 

Perborates. See under Boron. 

Percarbonates. See under Carbon. 

Perchlorates. See under Chlorine. 

Perchloric acid. Sve under Chlorine. 

Percrystallisation (Koper), A., ii, 
295. 

Periodates. See under Iodine. 

Periodic law and overvoltage (NEw- 
BERY), A., ii, 12. 


Periodic system (SILBERMANN), A., ii, 
27. 


curves of (THORNTON), A., ii, 367. 

Permeability (Brown and TinkER), A 

i, 74; (Brooks), A., i, 371; 
(STILES and JORGENSEN ; OstER- 
HOUT), A., i, 435. 

estimation of (WopEHOUSE), A., i, 
371. 

Permutites, exchange of bases in (Ra- 
MANN and SPENGEL), A., ii, 468. 

Peroxydase, nature of (VAN DER HAAR), 

A., i, 301 ; (WoxKER), A., i, 485. 
from plants, action of (REED), A., i, 
424. 

Perphosphates. See under Phosphorus. 

Per-salts, preparation of (ASCHKENASI), 
A., ii, 467, 468. 

Perstillation (Koper), A., ii, 295. 

Persulphates. See under Sulphur. 

Pervaporation (Koper), A., il, 295. 

Petroleum, adsorption of the paraffin 

constituents of (RakuzIN), A., i, 
109. 

preparation of aromatic hydrocarbons 
from (RitTMANN), . i, 14; (Ee- 
LOFF and Twomey), A., i, 110. 

light, analysis of t (FonuaxeK, Knop, 
and Korser), A., ii, 581. 

detection and estimation of “iy in 
(FRANcIs and Crawrorp), A., ii, 
379. 

Petunia, anthocyanin of (WILLSTATTER 
and Burpicr), A., i, 49. 

Petunidin and Petunin, and their chlor- 
ides (WILLSTATTER and Burpick), 
A., i, 49. 

Pharmaceutical preparations, weg 
of mercury in (HERRMANN), A., ii, 


Phaseolus vulgaris (white bean), dietary 
deficiencies of (McCotLum, SIMMONDs, 
and Pitz), A., i, 363. 

Phase rule, Gibbs’ (Viota), A., ii, 
81. 

Phenacetin, detection = microchemi- 

cally (TuNMANN), A., ii, 552. 
estimation of, in presence of salol 
(SALKOVER), A., li, 53. 

Phenanthraquinone, ‘additive  com- 
pounds of (PFEIFFER, JOWLEFF, 
FiscHER, Montt, and Mut ty), A., i, 
207. 

Z-Phenanthrene-10:3(or 6)-disulphonic 
acid, and its chloride and barium salt 
(Sanpevist), A., i, 552. 

Phenazthionium salts, action of aliphatic 
amines on (KEHRMAN, RoBert, and 
Sanpoz), A., i, 226. 

p-Phenetidine hydrochloride, action of 
formaldehyde on (LEretit and Mat- 
MERI), A., i, 452. 
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p-Phenetidinethioindamidine-p-phenet- 
idine (Leretir), A., i, 198. 

o- and p-Phenetidinium palladochlorides 
(GuTBIER, FELLNER, KRAUTER, 
FALco, KRELL, Scnutz, and 
WoERNLE), A., i, 541. 

p-Phenetidinomethanesulphonic _ acid, 
sodium and p-phenetidine salts, and 
their derivatives (Lererir), A., i, 
197, 198. 

Phenetole, 3:5-dinitro-2:4-diamino- (G. 
M. and R. Rosrnson), T., 934. 

Phenetole-p-sulphonic acid, 2:6-diiodo-, 
and its salts (Rupp and HERMANN), 
A., i, 517. 

Phenol, preparation of (J. W. and A. M. 
AyLswortH, and THE SAVINGs, 
INVESTMENTs and Trusts Co.), 
A., i, 331; (TERRISSE), A., i, 
689. 

production of, by bacteria (BERTHE- 
oT), A., i, 305. 

equilibrium in the system, aniline and 
(Voano), A, ii, 81. 

compoundsof, with pyridine (HATCHER 
and Skrrrow), A., i, 665. 


influence of inositol on the excretion | 


of, by dogs (Dustin), A., i, 187. 

estimation of, in commercial cresylic 
acid (Fox and BARKER), A., ii, 
513. 

estimation of, in mixtures with higher 
phenols and tar oils (Weiss and 
Downs), A., ii, 427. 

Phenol, amino-, chloroacety] derivatives 

of (JAcoBs and HEIDELBERGER), A., 


i, 552. 

triiodo-, silver salt (WooLueTr), 
A., i, 25. 

2-iodo-3-nitro-, and  2:4-diiodo-6- 


nitro-, ammonium salts (DATTA and 
Prosap), A., i, 332. 

p-nitro-, as an indicator in water 
analysis (GOLDBERG), A., ii, 498. 

2:4-dinitro-, toxicity and urological 
action of (Lutz and Baume), A., i, 
611. 

3:5-dinitro- (STEINMETZ), A., i, 549. 

Phenols, polyhydric, action of alkali 

hydrogen carbonates on (v. HEm- 
MELMAYR), A., i, 645. 

physiology of (Dust), A., i, 602. 

identification of (Rerp), A., i, 333. 


detection of, spectroscopically 
(ForMANEK and Kwop), A., ii, 
513. 


detection of, in essential oils (GUGLIAL- 
MELLI), A., ii, 514. 
Phenols, dichloro-, preparation and pro- 
perties of (HoLLEMAN), A., i, 556. 
Phenolanilinephthaleinanilide  (ORN- 
DORFF and Murray), A., i, 339. 


| 
| 
| 
| 
| 
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Phenolée¢rachlorophthalein methy] ether 
(ORNDORFF and Murray), A., i, 
340. 

and amino-, bromonitro-, and nitro-, 
and their derivatives (ORNDORFF 
and Rose), A., i, 31. 

Phenoldiazoniumsulphonates. See Benz- 
enediazoniumsulphonates, hydroxy- . 

Phenolglucosides, synthesis of, and their 
derivatives (FIscHER and v. MECHEL), 
A., i, 216. 

Phenolresorcinolphthaleins, and their 
acetates (ORNDORFF and Murray), 
A., i, 339. 

Phenolsulphonephthalein, and its deriva- 
tives, electrical conductivity of solu- 
tions of (WHITE and AcrEB), A., i, 
340. 

Phenolsulphonic acid, zinc salt, estima- 
tion of, volumetrically (ADANT!), 
A., ii, 517. 

Phenoxyacetic acids, amino-, bromo- 
amino-, and their derivatives (JAcoBs 
and HEIDELBERGER), A., i, 695. 

y-Phenoxybutyric acids, o- and p- 
amino-, and their derivatives (JAcoBs 
and HEIDELBERGER), A., i, 698. 

Phenoxypropyl bromide. See Phenyl 
y-bromopropyl! ether. 

Phenyl y-bromopropyl ether, amino-, 
acetyl derivatives (JAcoBs and 
HEIDELBERGER), A., i, 698. 

cyclohexyl ether (KursaNov), A., i, 
398. 

sulphite, and chloro- and bromo- 
(RicuTER), A., i, 24. 

Phenylacetamide, amino-, derivatives of 
(Jacoss and HEIDELBERGER), A., i, 
553. 

Phenylacetic acid, p-nitrobenzyl ester 
(LYMAN and Rerp), A., i, 334. 

Phenylacetic acid, p-amino-,and p-nitro-, 
B-diethylaminoethyl esters, and 
their salts (PymMAn), T., 169; A., 
i, 304. 


a-amino-8-3:4-dihydroxy- (BLocn), 
A., i, 675 

2-nitro-4-cyano-, ethyl esters 
(BorscHE, STACKMANN, and 


MAKAROFF-SEMLJANSKI), A., i, 16. 
Phenylacetoacetic acid, 2-nitro-4-cyano-, 
ethyl ester (BorscHE, STACKMANN, 
and MAKAROFF-SEMLJANSKI), A., i, 
16. 
Phenylacetonitrile, 2:6-dinitro- (Rrtcu 
and OGANESSIAN), A., i, 554. 
Phenylacetonitriles, nitro-, salts and 
esters of (OPOLSKI, KOWALSKI, and 
PiILEwskI), A., i, 25. 
Phenylacetylene, sodium derivative, 
condensation of tolylthiocarbimides 
with (WoRRALL), A., i, 335. 
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ey ey (Bov- 
GAULT), A., i, 695. 

ey ey Ey hydrochlor- 
ide (Boveautt), A., i, 689. 

<< scenes (BoRNWATER), A 


A -carbamido-acid. See a- 
Carbamido-8-phenylpropionic acid. 
4-Phenyl-2-amino-4-acetyl-m-tolyl- 
amine, and its acetyl derivative 
(BorscuE, STACKMANN, and MAKA- 
ROFF-SEMLJANSKI), A., i, 18. 
3-Pheny]-5-p-aminobenzylidenerhodan- 
ine (ANDREASCH), A., i, 663. 
v-Pheny1-8-p-aminobenzylidenethio- 


carbimideglycollide. See 2:4-Diketo- 
ee 
idine 


1-Phenyl-4-a- an a a -5- 
one-3-carboxylic acid, ester 
(BENARY, REITER, and Pies lieeey 
A., i, 253. 

Phenylisoamylparabanic acid (STIEGEn), 

ae 

Phenylisoamylthioparabanic acid (Srir- 
GER), A., i, 172. 

8-Phenyl-a-anisylacrylic acid (JORLAN- 
DER), A., i, 344. 

5-Pheny]-3-anisy1-4:5-dihydroiscoxaz- 
ole, hydroxy- and oximino- (Jér- 
LANDER), A., i, 223. 

B- ‘Phenylanisylpropionie acids, a-hydr- 
oxy- (JORLANDER), A., i, 344. 

5-Phenyl- 8-anisylpyrazole, and its 
acetyl derivative (JORLANDER), A., i, 
223. 

5-Phenyl-3-anisylpyrazoline, 4-hydr- 
oxy-, and its derivatives (JOGRLANDER), 
A., i, 223. 

ee em, 2:5- 


dihydroxy- (HINSBERG), A 575. 
a -p-carboxylic acid (Sir- 
BURG), A., i, 486. 


Phenylarsinic acid, »-amino-, thiocarb- 
amide compounds of (THoms), A., i, 
359. 

1-Phenylaziminobenzene, 5-cyano-. See 
1-Phenylbenzo-1:2:3-triazole, 9-cyano-. 

Phenylazocarbonamide, oxidation of 
(ANGELI), A., i, 417. 

Phenylazoformaldoximecarboxylic acid, 
methyl ester (BuscH, ACHTERFELD, 
and SEeuFFErT), A., i, 231. 

Phenylazomeconin (Mirrer and Sew), 
T., 991. 

Phenylazonitromeconin (Mitrer and 
Sen), T., 992. 

4-Phenylbenzaziminol, 6-nitro- (Bor- 
SCHE and ScHOLTEN), A., i, 390. 

1-Phenylbenz-1:2:3-triazole, 9-cyano- 


(Borscng, STACKMANN, and MaKA- 
ROFF-SEMLJANSKI), A., i, 17. 
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3-Phenyl-2-benzyl-1- er 
(OrEcHovV and GRINBERG), A., i, 
451. 

o-Phenylbenzyldi(-y-dimethylamino)- 
triphenylcarbinol, *% its hydro- 
chloride (PéRARD), A., i, 653. 

o-Phenylbenzyldi( p-dimethylamino)- 
triphenylmethane (Pfrarp), A., i, 
651. 

o-Phenylbenzyl1-p-diethylamino-p-di- 
er ee and 
its hydrochloride (Pf&rarp), A., i, 
653. 

Phenyl benzyl diketone, derivatives of 
(JORLANDER), A., i, 344. 

Phenyl-- -benzylhydrazine, o-amino-, 
and its derivatives (FRANZEN and vy. 
First), A., i, 68. 

v-Phenyl-8-benzylidene‘sothiohydan- 
toin. See 4-Keto-3-pheny]-5-benzylid- 
enethiazolidine, 2-imino-. 

3-Phenyl-1:2-benzylidenetriazole, 5- 
thiol- (BAILEY and McPueErsoy), A., 


i, 588. 

3-Phenyl-2-benzylindene (OrEcHov and 
GRINBERG), A., i, 450. 

d- and /-Phenylbenzylmethylallylam- 
monium hydroxide, salts of, with 
bromocamphor--sulphonic acids 
(REILLY), T., 20; A., i, 129. 

3-Phenyl-2-benzylquinoxaline, 3-p- 
chloro- (JORLANDER), A., i, 345. 

3-Pheny]l-1-benzy1-1:2:4-triazole, 5- 
hydroxy- (BAILEY and Moore), A., i, 
356. 

Phenyl a8-dibromo-8-m-bromo-p-meth- 
oxyphenylethyl ketone (KOHLER and 
Conant), A., i, 568. 

Phenyl] m-bromo-p-methoxystyry] ketone 
(KoHLER and Conant), A., i, 568. 

1-Phenyl-4-y-bromopheny1-3-methyl- 
dipyrazole (MICHAELIS and RoJaun), 
A., i, 480. 

8-Phenyl-a-bromopropionic acid, _ ki- 
netics and dissociation constant of 
(SENTER and MARTIN), T., 447; A., 
ii, 301. 

a-Phenyl-A*y-butadiene, a 8 gee a 
of (LreBEDEV and Ivanov), A., i, 
126. 

Phenyl-n-butylhydrazine, and its hydro- 
chloride (REILLY and HickINBOTTOM), 
T., 1028. 

-Phenylbutyric acids, aa-dibromo-, and 
aa-diiodo-, and their salts (BouGAULT), 
A., i, 26. 

Phenylearbamides, amino-, and their 
chloroacetyl derivatives (Jacozs and 
HEIDELBERGER), A., i, 553, 583. 

a-Phenylcarbamyl-8-benzylhydrazine 
(BAILEY and McPuerson), A., i, 
587. 


INDEX OF 


3-Pheny]-5-7-carboxybenzylidenerhod- 
anine (ANDREASCH), A., i, 663. 

1-Phenyl-4-0- and -p-carboxyphenyl- 
3-methyldipyrazoles (MicHAELIS and 
RoJaHN), A., i, 481. 

Pheny1-p-chlorophenyl-»-bromophenyl- 
carbinol, and its chloride (SraGNetn), 
A., i, 24. 

Phenyl-p-chlorophenyl-)-bromophenyl- 
methylamine, and its hydrochloride 
(MorGAan), A., i, 21. 

Phenyl-»-chlorophenyl-»-bromophenyl- 
methylchloroamine (MorcGan), A., i, 
21. 

Pheny1--chlorophenyl-»-bromophenyl- 
methylhydroxylamine, and its hydro- 
chloride (STraGNER), A., i, 24. 

1-Pheny]-4-0-chlorophenyl-3-methyl- 
rag (MIcHAELIs and RoJaAHy), 

, i, 480. 

a- imaimaietin, 
its hydrochloride (BouGAULT), A 
689. 

Phenyl cinnamylidenemethyl ketone, 
action of acetylacetone with (SCHOLTZ), 
A., i, 462. 

Phenyl-A*-crotonic acid (BoUGAULT), 
A., i, 335. 

y-Phenylerotonic acids, a-bromo-, and 
a-iodo- (BoUGAUL?T), A., i, 26. 

Phenyl cyanostyryl ketone, and its 
derivatives (KAUFFMANN and JEUT- 
TER), A., i, 395. 

a-Phenyl- -BB- or 
(Coma ¥ Roca), A., 

Phenyldi bere Reed Snel aud its 
derivatives (Coma y Roca), A., i, 
266. 

a. (Coma ¥ 
Roca), A., i, 266. 

a-Phenyl- 88 di-p-anisylethylene (Coma 
Y Roca), A., i, 266. 

a-Phenyl-a8- di- -p-anisylethylene glycol 
(Coma y¥ Roca), A., i, 266. 

Phenyldi-y-anisylmethane 
Roca), A., i, 266. 

8-Phenyl-aa-di-p-anisylpropaldehyde, 
and its oxime (Coma y Roca), A., i, 
266. 

y-Phenyl-a8-di-p- out om glycol 


and 


mg 1, 


glycol 


(ComA Y 


(Coma y Roca), A., i, 266. 
4-Phenyl-2:6- -dianisylpyranol (DIL- 
THEY), A., i, 579. 


4-Phenyl-2:6-dianisylpyryl salts (Dit- | 


THEY), A., i, 579. 
8-Phenyl-aa-dibenzylethylene. 
ay-Diphenyl-8-benzylidenepropane. 
Phenyldi-p-bromophenylmethylhydr- 
oxylamine, and its hydrochloride 
(STAGNER), A., i, 24. 
a-Pheny1-88-diisobutylethylene 
(Coma y Roca), A., i, 266. 


See 


glycol 


| 
| 
| 
| 
| 
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Phenyldi-y-chlorophenylmethylamine 
hydrochloride (MorGAN), A., i, 21. 
Phenyldi-py-chlorophenylmethylchloro- 
amine (Moreay), A., i, 21. 
Phenyldi-y-chlorophenylmethylhydr- 
oxylamine, and its hydrochloride 
(Sragner), A., i, 24. 
10-Pheny1-9:9-di(-» diethylaminophe- 
ny1)-10-p-diethylaminopheny1-9:10- 
dihydroanthracene (PiéRAKD), A., i, 
652. 
10-Pheny1.9:9-di(-»-diethylaminophe- 
nyl)-9:10.dihydroanthracene, 10-hydr- 
oxy- (Pérarp), A., i, 652 
10-Pheny1-9:9-di(-p-dimethylaminophe- 
nyl)-10-p-diethylaminophenyl1-9:10- 
dihydroanthracene (PirARv), A., i, 
652. 
10-Pheny1-9:9-di(-»-dimethylaminophe- 
nyl)-9:10-dihydroanthracene, and 10- 
hydroxy- (PErarp), A, i, 652. 
Phenyldiglycine, p-amino-, acetyl deriv- 
ative (JAcoss and HEIDELBERGER), 
A., i, 584. 
4-Pheny1-3:4-dihydro-1:2-benzopyrone, 
5:7-di- and 4:5:7-tri-hydroxy-, and 
their derivatives (FIscHER and Nourt), 
A., i, 469. 
1-Pheny]-4:5-dihydro-1:2:4-triazole-5- 
one 3-methyl sulphone, tautomerism 
of, and its salts (AcreEE, Luss, and 
WIkins), A., i, 479. 
10-Phenyl-10-»-dimethylaminophenyl- 
9:9-di(--diethylaminopheny])-9: 7 
dihydroanthracene (PERARD), A., i, 
652. 
10-Pheny1-9-»-dimethylaminophenyl- 
9-diethylaminopheny]1-9:10-dihydro- 
anthracene, 1(0-hydroxy- (PfRaRpD), 
A., i, 652. 
10-Pheny1-9-y-dimethylaminophenyl- 
9:10-dihydroanthracene (PERARD), A., 
i, 651. 
2-Phenyl-1:4-dimethylcyclopentadiene 
dihydropyridazine, 6-nitro- (HALE), 
A., i, 56. 


| 1-Phenyl-2:3-dimethyl-5-pyrazolone. 


See Antipyrine. 

3-Pheny]-5:8-dimethylquinoline, 4-hydr- 
oxy- (WISLICENUS, BKORNER, KuRTz, 
and BiILuvuBER), A., i, 269. 


| 2-Phenyl-3:3-dimethyltetrahydropyrid- 


ine (HALLER and RAMAkrT-LUCAs), 
A,, i, 665. 

1- -Phenyl- 4-diphenylmethylpyrazol-5- 
one (WisLicenus and EBLE), A., i, 
272. 

1-Phenyl-4-diphenylmethylpyrazol-5- 
one-3-carboxylic acid, ethyl ester 
(WISLICENUs and EBLE), A., i, 272. 

Phenyl diphenylmethy) sulphone (H1Ns- 
BERG), A., i, 329. 
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p-Phenylene-n-butyldiamine, and its 
salts (Rernty and HickrNnBoTTomM), 
T., 1032. 

o-Phenylenediacetic acid, and its ethyl 
ester (v. Braun, Krusper, and Dan- 
zicBR), A., i, 131. 

p-Phenylenediamine, action of hydrogen 
peroxide with (HErpuscnKa and 
GOLDSTEIN), A., i, 482. 

o-Phenylenediamine, 4-cyano- (BorscHE, 
STACKMANN, and MAKAroFr-SEML- 
JANSK1), A., i, 17. 

o-Phenylenedicinnamoyldiamine, p- 
nitro- (Kym and JuRKOwsk)), A., i, 
176. 

o-Phenylenedioxyacetic acid, amino-, 
aud nitro- (Jacops and HEIDEL- 
BERGER), A., i, 697. 


Phenylethanol, p-hydroxy-. See Tyro- 
sol. 
Phenyl §-ethoxalylamino-A«-propenyl 


ketone (BENARY, REITER, and Sorn- | 


pEROP), A., i, 254. 
a-Phenylethylacetoacetic acid, ethyl 
and menthy] esters (Rurz and WILD), 
A., i, 539. 
Phenylethylearbinol, amino-. See a- 
Phenylpropyl alcohol, 8-amino-. 
Phenylethylcyanoacetamide (FAarRB- 
WERKE VORM. MEIsTER, Lucius, & 
Brintneo), A., i, 475. 
Phenylethylhydantoin, 
(FARBWERKE VORM. MEISTER, 
clus, & Brinine), A., i, 475. 
Phenyl ethyl ketone, 6-bromo-2-hydr- 
oxy- (Stmonts), A., i, 580. 
a-Phenyl-8-ethylpentyl alcohol, and its 
acetate (DuMESNIL), A., i, 654. 
Pheny]-6-fluorones, trihydroxy-9-o-p-di- 
hydroxy- (Gnosn and Warson), T., 
828. 

Phenylglyceric acid, resolution of, into 
its active components (RiBER and 
BERNER), A., i, 562. 

crystallography of (GoLDSCHMIDT), 


and_p-chloro- 
Lu- 


=“ 8 

8-Phenylglutaconmethylimide, and its 
salts (KNusT and Mumm), A., i, 415. 

Phenylglycine, p-hydroxy- (MELDOLA, 
Foster, and BriGHTMAN), T., 551; 
A., i, 454. 

Phenylglycines, amino-, and their deri- 
vatives (JACOBS and HEIDELBERGER), 
A., i, 583. 

Phenylhydrazides of acids of the sugar 
group, and their constitution and 
rotatory power (Hupson), A., i, 318 ; 
(LEvENE and Meyer), A., i, 631. 

a-Phenylhydrazido-2-nitro-4-carbometh- 
oxybenzyl methyl ketone (BorscueE, 
STACKMANN, and MaKarorr-SEML- 
JANSKI), A., i, 16. 
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Phenylhydrazine, action of, on opianic 
acid, nitro-opianic acid, and phthal- 
onic acid (MirrEerR and Sen), T., 988 ; 
A., i, 710. 

Phenylhydrazine, p-amino-, acetyl deriv- 
ative, and its derivatives (FRANZEN 
and v. Furst), A., i, 59. 

m-nitro-, preparation of (VAN DER 
Haar), A., i, 228. 
8-N-Phenylhydrazinoethyl anisyl 
ketone, a-hydroxy-, derivatives of 
(JORLANDER), A., i, 223. 
3-Pheny1-5-mp-dihydroxybenzylidene- 
rhodanine (ANDREASCH), A., i, 663. 

B-Pheny1-8-2-hydroxy-4:6-dimethoxy- 
phenylpropion-amide and -w-phenyl- 
hydrazide (Fischer and Nouri), A., 
i, 470. 

Phenylhydroxylamine, 
pniscH), A., i, 356. 

nitroso-m-hydroxy-, ammonium salt 
(BaupiscH and Kaus), A., i, 331. 

nitroso- p-hydroxy-, and itsammonium 
salt (BAUDISCH and KaArzerF), A., 
i, 331. 


nitroso- (BAv- 


| Phenyl w-hydroxystyryl ketone, and its 


benzoate, and p-chloro- (JORLANDER), 
A., i, 344. 

2-Phenylindazole, 3-hydroxy-, and its 
benzoate (HELLER), A., i, 219. 

1-Phenylisoindazole, 4-bromo-, and 4- 

chloro- (REIcH and Turkus), A., i, 
585. 
5:7-dinitro- (Retcu), A., i, 586. 

Phenylindole, 3-bromo-2-9-amino- (RuG- 
Gul), A., i, 587. 

3-Pheny]-5-)-indoxylidenerhodanine 
(ANDREASCH), A., i, 664. 

Phenylketencarboxylic acid, methyl 
ester (STAUDINGER and Hrrzet), A., 
i, 178, 630. 

Phenylmalonanilic acid, methyl ester 
(SrauDINGER and H1rzE1), A., i, 631. 

Phenylmalonic acid, 2-nitro-4-cyano-, 
and 2:4-dinitro-, methyl esters (Bor- 
SCHR, STACKMANN, and MAKAROFF- 
SEMLJANSK]), A., i, 16. 

Phenylmalon-p-toluidic acid, methyl 
ester (STAUDINGER and Htrzen), A., 
i, 631. 

Phenyl methoxystyryl ketones, and 
their derivatives (PFEIFFER, JOWLEFF, 
FiscuEr, Monti, and Mutty), A., i, 
208. 

Phenylmethylacridinium salts, chromo- 
isomerism of (KEHRMANN and STAHR- 
Foss), A., i, 221. 

1-Phenyl-2-methylbenziminazole, 5- 
cyano- (BorscHe, SrACKMANN, and 
MaKkarorr-SEMLJANSEI), A., i, 16. 

a-Phenyl-8-methylbutyl alcohol, and its 
acetate (DuMESNIL), A., i, 654. 
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1-Phenyl 4-methyl-3-ethylpyrazole-5- 
one (SCHROETER, KESSELER, LIESCHE, 
and MG.uEr), A., i, 147. 

2-Phenyl-3-methyl-3-ethyltetrahydro- 
pyridine, and its hydrochloride (HAL- 
LEK and RAMART-Lucas), A., i, 665. 

Phenylmethylhydantoin (FARBWERKE 
vorm. MetsteEr, Lucius, & BrUNING), 
A., i, 475. 

Phenyl methyl ketoxime, rearrangement 
of, and its benzenesulphonate (Kv- 
HARA and WATANABE), A., i, 87. 

Phenylmethylnitroamine, ¢rinitro-, pre- 
+ aration of (VAN DvuIN and VAN 

ENNEP), A., i, 554. 

a-Phenyl-¢- methyloctan-a7-dione (benz- 
oylamylacetone) (RuPE and WILD), A 
i, 589 

a-Phenyl-8-methylpentyl alcohol, and 
its acetate (DUMESNIL), A., i, 654. 

a-Phenyl-4-methylstyrene, B-chloro- 
(v. AUWERs), A., 1, 34. 

4-Phenyl-1-methyluracil, and its hydro- 
chloride (KNustT and Mumm), A., i, 
415. 

1-Phenylnaphthalene-o:3-dicarboxylic 
acid (SCHAARSCHMIDT and GEORGE- 
ACOPOL), A., i, 275. 

Phenyl-a-naphthylamine, preparation of 
(KATAYAMA), A., i, 645. 

Phenyl-8-naphthyldisulphone (HINs- 
BERG), A., i, 135. 

Phenyl-1’- and -2’-naphthylsulphones, 
2:5-dihydroxy- (H1NsBERG), A., i, 576. 

Phenyl-Nile-blue, sulphonic acid from 
(KEHRMANN and Herzpavum), A., i, 
593. 

Pheny1-6-nitro-4-acetyl-™-tolylamine 
(BorscuE, STACKMANN, and Maka- 
ROFF-SEMLJANSKI), A., i, 18. 

Phenyl-m-nitrobenzylglycollic 
(Boprorss), A., i, 225. 

as- and s-Phenyl-2:6-dinitrobenzylhydr- 
azines 2 GAIGAILIAN, and 
CHASKELIs), A., i, 595. 

Phenyl-2:6- dinitrobenzylnitrosoamine 
(Retcu, GAIGAILIAN, and CHASKELIs), 
A., i, 595. 

2. Phenyl-2-m-nitrobenzylquinoxaline 
(Boprorss), A., i, 225. 

Phenyl m-nitro-a-hydroxystyryl ke- 
tones, and their derivatives (Bop- 
Forss), A., i, 224. 

3-Phenyl-5- m-nitrophenylpyrazole, rm 
its acetyl derivative (Boprorss), A 
i, 225. 

Phen lnorcodeine, op-diamino-, p-nitro-, 

op-dinitro-, and their derivatives 
(v. Braun and KInpLER), A., i, 
164. 

Phenylopiazone (MirrEer and Sey), T., 

992. 


acid 
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5-Phenylpentan-8-one (Rupe and WILp), 
A., i, 539. 

2-Phenylpentoxazoline, 5-hydroxy- 
(GABRIEL and Ont), A., i, 563. 

Phenylphenosafraninesulphonic acid 
(KEHRMANN and Herzsaum), A 
692. 

1-Pheny1-3-w-phenylethylcyc/ohexane 
(LEBEDEV and Ivanov), A., i, 127. 

1-Phenyl-2:5-endophenylvinylene-A!- 
Saas (Scnontz), A., i, 
46 

eo ple acid (Mir- 
TER and Sen), T 

Phenylpropiolic acid, a nitrobenzyl ester 
(REID), A., i, 334. 

Phenylpropioltoluidides, ng and their 
sodium salts (WoRRALL), A., i, 336. 

8-Phenylpropionic acid, penitrobenzyl 
ester (LYMAN and Rerp), A., i, 
334. 

B-Phenylpropionic acid, a-amino-, p- 

nitrobenzy] ester (Lyons and REID), 
A., i, 559. 
p-hydroxy-. See Phloretic acid. 
a-Phenylpropionitrile, a-p-nitro- (OPoL- 
SKI, Kowa.skI, and PILEWsK!), A 
i, 25. 

are a * Apnea (Bov- 
GAULT), A., i, 695. 

a-Phenylpropyl alcohol, 8-amino-, and 
its derivatives (Eperuarp), A., i, 
392. 

eg a 
DER), A., i, 555. 

a-Phenylisopropylearbamic acid, ethyl 
ester (BRANDER), A., i, 560 

Phenylisopropylearbamide (BRANDER), 

., i, 556 

Phenylpyruvic acid, derivatives of (HEM- 
MERLE), A., i, 394. 

Phenylpyruvic acids, bromocyano-, salts 
and derivatives of (OPoLSKI, CzAPo- 
ROWSKI, and ZACHARSKI), A., i, 29. 

2-Phenylquinoline-4-carboxylic acid, 

preparation of amino-derivatives of 
(FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 54. 
amide and Foner ging gr deriva- 
tive of (KARRER), A., i, 540. 
oe of 0 acid and (LILLY 
& Co.), A., i, 96 

Phenylresorcinoltc¢rachlorophthalein, 
and its diacetate (ORNDORFF and 
Murray), A., i, 339. 


. 
”? 1, 


nitrite (BRran- 


3-Phenylrhodanine-5-acetamide (KAL- 
LENBERG), A., i, 280. 

Phenyliscrosindulinesulphonic acid 
(KEHRMANN and HerzpaumM), A., i, 


593. 
Phenylaposafranine (KEHRMANN and 
SpeErret), A., i, 415 
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wee (BarLEy and Mc- 
PueErson), A., i, 588. 

1-Phenyl- -5-styryl- A!-cyclohexen- wy 
and its derivatives (ScHoirz), A., i, 
462. 

Phenyl styryl ketone, additive compound 
of perchloric acid and (PFEIFFER, 
JowLEFF, FiscHer, Monti, and 
MULLyY), A., i, 209. 


Phenylsuccinic acid series (WREN and | 


Sritz), T., 513, 1019; A., i, 456. 

Phenyltartramic acid (tartranilic acid), 
and its salts and derivatives (CASALE), 
A., i, 546. 

Phenyl pp’ -tetramethyldiaminodi- 
phenylmethyl sulphone (HINsBERG), 
A., i, 328. 

Phenyl-p-tolylcarbamide (MAyYEnr), A., 
i, 144. 

Phenyltolyl/etvachlorophthalide, aud 
hydroxy- (ORNDORFF, Murray, and 
ALLEN), A., i, 338. 

1-Pheny] -4-p-tolyl-3:6-dimethyldipyr- 
azole (MICHAELIS and RoJAHN), A 
i, 481. 

Phenyl -p-tolylethane, and dichloro- (v. 
Auwers), A., i, 34. 

1-Phenyl-4-0- and -p-tolyl-3-methyl-di- 
pyrazoles (MICHAELIS and RovJAun), 
A., i, 480. 

10-Pheny1-9:9:10-tri(-p-dimethylamino- 
pheny!)-9:10-dihydroanthracene (Pé- 
RARD), A., i, 652. 

8-Phenyl-8- 2:4: 6-trimethoxyphenylpro- 
pionic acid (Fischer and Nour}), A., 
i, 470. 

Phloretic acid, and its derivatives 
(FiscHer and Nouri), A., i, 393. 

Phloretin, synthesis of (Fiscner and 
Nouri), A., i, 393. 

Phloroglucinol, condensation of unsatur- 
ated nitriles with (FiscHer and 
Novri), A., i, 469. 

detection of, and its distribution in 
plants (JoAcHIMOWITZ), A., i, 682. 

estimation of, by means of furfuralde- 
hyde (Vorotvex), A., ii, 156. 

Phospham (Darert and Unt), A., ii, 
203. 

Phosphate rock, estimation of phosphoric 
acid in (Sempe), A .» ii, 505. 

Phosphorites, deposits of (SaMorLov), 
A., ii, 489; (SCHALLER), A., ii, 
490. 

Phosphor-tin, analysis of, volumetrically 
(Lex, Frcety, and ReicHex), A., ii, 
427. 

Phosphorus, allotropy of (Smirs and 

Boxuorst), A., ii, 30; (TeERweEn), 

A., ii, 178. 
dissociation of (Travurz), 
poisoning. 


A., ii, 74. 
See under Poisoning. 
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| Phosphorus :— 
Phosphoric acid, extraction of, from 

soils (HALE and HARTLEY), A 
ii, 41. 

estimation of (Suury), A., ii, 269. 

estimation of, and phosphates, by 
alkalimetry (SmirH), A., ii, 330. 

estimation of, in phosphate rock 
(Sempte), A., ii, 505. 

estimation of, volumetrically, with 
uranium acetate (THOMLINSON), 


A., ii, 41. 
estimation of, in soils (Smirn), 

A., ii, 100. 
Orthophosphoric acid, molecular 
weight of (BALAREFF), A., ii, 85. 


acidimetric estimation of (BALA- 
REFF), A., ii, 101. 
Phosphates in human _ blood-serum 
(Feict), A., i, 520. 
removal of, in qualitative analysis 
(GATTERMANN and SCHINDHELM), 
A., ii, 41. 
OWN acid, 
(MULLER), A., ii, 30. 
Metaphosphoric acid, velocity of 
ny ration of (BALAREFF), A., ii, 


basicity of 


a... en acid, structure of 
(BALAREFF), A., ii, 467. 
molecular weight of (BALAREFF), 
A., ii, 85 
estimation of, volumetrically 
(BALAREFF), A., ii, 506. 
Perphosphates, preparation of (AscH- 
KENASI), A., li, 467. 
Superphosphates, use of, as manures 
(BARBIERI), A., i, 312. 
Phosphorus organic compounds :— 
Phosphoric acid, dialkyl esters of, 
preparation and _ ionisation of 
(DrusHeL and Fetry), A., i, 126. 
Phosphorus estimation :— 
estimation of, in cast iron (CAVAzzI), 
A., ii, 540. 
estimation of, in iron and_ steel 
(Frrepricn), A., ii, 536. 
estimation of, in zine phosphide 
(Lipert), A., ii, 329. 
estimation of, in soils (Rost), A., ii, 
579. 
“ante chloride, action of, on ethyl 
methyl alcohols (BALAREFF), 
A., i, 625. 
Phosphotungstic acid, precipitated, 
fractionation of eg a A., 1, 52 
Photogenin (HARVEY), A., i, 365. 
Photometer, ultra-violet (LANKSHEAR), 
A., ii, 283. 
Photophelein (Harvey), A., i, 365. 
Phrenosin, and its derivatives (LEVENE 
and West), A., i, 657. 
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Phthaleins (OkNDORFF and Murray), 

A., i, 339. 
absorption spectra of (Morr), A., ii, 
349, , 

Phthalic acid, metallic salts of (EKELEY 

and BantTA), A., i, 338. 
mixed esters of (Rerp), A., i, 456 

Phthalic acid, di- and tetra-chloro-, and 
3-nitro-, p-nitrobenzyl esters (LYOoNs 
and Rerp), A., i, 559. 

isoPhthalic acid, 5-amino-, and its de- 
rivatives, and 5-nitro-, reduction of 
(Meyer and Wescue), A., i, 341. 

Phthalic acids, p-nitrobenzyl esters 
(LyMAN and Rerp), A., i, 334. 

Phthalic anhydride, action of, on 1:6- 
dihydroxynaphthalene (Fischer and 
KO6ntG), A., i, 661. 

Phthalimidobenzenesulphonemethy]l- 
om aera mage a (JOHNSON 
Baiuey), A., i, 

Pee Sv ng 
diamine (JOHNSON and BAILey), A 
i, 9. 

Phthalimidophenylsulphone-ethylene- 
diamine (JOHNSON and BaILzEy), A., 
i, 10. 

Phthalonic acid, preparation and de- 
rivatives of (TcHERNIAC), A., i, 
33. 

action of phenylhydrazine on (MITTER 
and Sen), T., 988; A., i, 710. 

Phthalyl chloride, reaction of, with 
benzene (Coprsarow), T., 10; A., i, 
144. 

5-/soPhthal nea he geal 
ine (ANDREASCH), A., i, 663. 

re rhodanine (AN- 
DREASCH), A., i, 663. 

Phthalylidenedimalonylthiocarbamide, 
3:4-dihydroxy- (Dox and PLAISANCE), 
A., i, 58. 

Physiological action and chemical con- 
stitution, relation between (PyMAN), 
T., 167, 1108; A., i, 304. 

Physiological fluids, substitution of 
potassium by radium in (ZWAADE- 
MAKER and FEeENstTrA), A., i, 
241. 

estimation of chlorides in (HARDING 
and Mason), A., ii, 501. 

Phytic acid and its salts, from wheat 
(BourwELL), A., i, 374. 

Phytosterol, separation of, from fats and 
oils (PRESCHER), A., ii, 514. 

separation and ma ms by di- 
gitonin (PRESCHER), A., 275. 
a-Picoline, compounds of, with’ copper, 
lead and re haloids (DaTra and 
Sen), A 323. 

Picolinic acid, metallic salts of (Ley and 

Ficken), A., i, 707. 


and 


ii, 753 


8-Picolinium palladi- and pallado-chlor- 
ides (GUTBIER, FELLNER , KRAUTER 


Faco, KRELL, Scuuiz, and 
WoeErnNik), A., i, 541. 

Picric acid, colours of solutions of 
(Deun and Batt), A., i, 556. 
detection of, and its derivatives 

(PrcKxeEr), A., ii, 158. 


detection of, in blood (Tixier), A 
ii, 584. 
detection of, in urine (YDRAC), 
51. 
estimation of, in presence of nitric and 
sulphuric acids (RIcHARDSON), A., 
ii, 158. 
Picryl azide (ScHRADER), 
Pidan (BLUNT and WAne), A., 


A., ii, 


A., i, 595. 
i, 102. 


Piezo-chemical studies (CoHEN and 
VALETON), A., ii, 566. 
Pigments, nitrogenous, of molasses 


(Friepricn), A., i, 544; (STAN- 
EK), A., i, 545. 

from sugar refinery products (STAN- 
EK), A., i, 544. 

Pimelic acid, aS-ye-tetrahydroxy-, and 
its disilver salt (Borscug), A., i, 118. 

a-Pinene, isomerisation and derivatives 
of (Prins), A., i, 90. 

Pine oil, optical activity of (TsaKa- 
Loros), A., i, 577. 

Pinguicula vulgaris, proteolytic enzymes 
of (DEernBy), A., i, 438 

Pinonaldehyde and its derivatives 
(Harries and v. SPLAWA-NEYMAN), 
A., i, 213. 

Piperazine cacodylate (AsTruc), A., i, 9. 

Piperic acid, p-nitrobenzyl ester (Lyons 
and Rerp), A., i, 559. 

Piperidine, action of, on sulphur organic 
compounds (RaFro and BALpvzz!), 
A., i, 382. 

Piperidinium palladochloride (GurBiEr, 
FeLuNER, KrAurer, Fatco, KReE tt, 
Scuutz, and WoERNLE), A., i, 541. 

4-Piperidinoacetophenone, 3-nitro-, and 
its derivatives (KBorscHE, STACKMANN, 
and MAKAROFF-SEMLJANSK]), A., i, 18. 

4-Piperidinobenzoic acids, amino- and 
nitro-, and their nitriles (BorscHuE, 
STACKMANN, and MAKAROFF-SEML- 
JANSKI), A., i, 17. 

3-Piperidino-p-tolyl methyl ketone, 6- 
nitro- (BorscHE, STACKMANN, and 
MAKAROFEF-SEMLJANSK]), A., i, 18. 

Piperidone, 3-amino-5-hydroxy-, 3-benz- 
oyl derivative (HAMMARSTEN), A., i, 
82. 

o- pin oa ge erg alcohol, and its 
salts (Vv. Braun), A., i, 170 

‘* Piperidyltetrahydro isoquinolinium 
hydroxide,” and its salts (v. Braun), 
A., i, 169. 
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Piperonal, 6-chloro- (Orr, Robinson, 
and WiuuiaMs), T., 946; A., i, 703. 


Piperonaldimethylacetal, nitro- (RoBIN- | 


son), T., 120. 
Piperonylic acid, 6-chloro- (Orr, Ropin- 
son, and WILuIAMs), T., 948. 


Piperonylideneacetone. See 3:4-Methyl- | 


enedioxystyryl methyl ketone. 
Piperonylmethylhydantoin 
WERKE VoRM. Meister, Lucius, & 
Brintne), A., i, 475. 
Pipette, automatic suction attachment 
for (SCHROEDER), A., ii, 418. 
Pisanite from Carinthia (LEITMEIER), 
A., ii, 537. 

Pituitary gland, active principle of 
(GUGGENHEIM ; ApDAmMs), A., i, 526. 
Planerite, gel form of (LEITMEIER), A., 

ii, 494. 

Plants, biochemistry of (Srutzer), A 

i, 439. 

microchemistry of (Mo.tscn), A., i, 
505, 506, 507 ; ii, 387 ; (TUNMANN), 
A., ii, 58. 

green, constituents of (CURTIUS and 
FRANZEN), A., i, 438. 

effect of accessory substances on 
growth of (RosENHEI™M), A., i, 503. 

formation of unsaturated acids in 
(Komartsv), A., i, 139. 

effect of ammonium salts on the phy- 
siology of (SépERBAUM), A., i, 192. 

benzene derivatives as nourishment 
for (Boxorny), A., i, 682. 


physiological action of calcium in 
(Ropert), A., i, 436. 

catalase aud oxydase in (ReeEp), A., 
i, 424. 


distribution of catechol and phloro- 
glucinol in (JoacHimowi7z), A., i, 
682. 

action of coal gas on (WEHMER), A., i, 
507, 531, 618; (Dour), A., i, 619. 

of a copper-tailing district, occurrence 
of copper in (BATEMAN and WELLS), 
A., i, 373 

deamidisation in (ScHWEITzER), A., i, 


formation of humus by (Trovussov), 
A., i, 189. 

containing Om a ae 
ones (TUNMANN), A., i, 531. 

manganese content of (EHRENBERG 
and Notre), A., i, 504. 

occurrence and estimation of methyl 
alcohol in (v. FELLENBERG), A., i, 
616. 

ae ey) metabolism in (PRIANICH- 
NIKOV), A., i, 616. 

diseased, nitrites and ammonia in 
(BoncquEt), A., i, 74; (P. A. and 
M. BoncqvEt), A., i, 683. 


(FARB- | 
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Plants, influence of organic compounds 
on the te 0a of (CIAMICIAN 
and RAVENNA), A., i, 244, 681. 

green, nutrition of, with organic com- 
pounds (BoKORNY ), A., i, 718. 

action of oxydases in (KASTLE and 
BucKNER), A., i, 372. 

oxydase activity in the tissnes and 
Juices of (BUNZELL), A., i, 107. 

ree aration of pectic substances of 

CHRYVER and Hayngs), A.,i, og 

e .. of poisons on (FREE), A., i, 
683. 

effect of potassium on the growth of 
(WEEVERS), A., i, 372 ; (SroKLASA), 
A., i, 682. 

proteins in, food values of (BoruTrAv), 
A., i, 605 

in water cultures, action of radium on 
(Pruz), A., i, 718. 

sand-culture experiments on nutrition 
of (McCatt), A., i, 75. 

value of sodium salts in nutrition of 
(BLANCK), A., i, 624. 

formation of starch in, exposed to 
light of various sources (URsPRUNG), 
A., i, 504. 

detection of carotinoids in(vAN WISSE- 
LINGH), A., ii, 554. 

detection of flavones in, and their 
physiological significance (SHIBATA, 
NaGal, and KisHpa), A., i, 107. 

detection of iron in, microchemically 
(WIENER), A., ii, 44. 

Plant cells, permeability of (STILEs and 

JORGENSEN ; OsTERHOU’), A., i, 435. 
specific action of barium salts on 
(OsTerHovT), A., i, 373. 
Plant toxins, inhibitive effect of soils on 
(Trvoc and Syxora), A., i, 622. 

Plaster of Paris (KEANE), A., ii, 89. 

Plasticity (Popszus), A., ii, 245. 

Platinum, high-frequency spectrum of 
(Lepoux-LeBarDand DAvVILLIER), 
A,, ii, 283. 

effect of poisonous gases on the photo- 
electric sensitiveness of (KrivEr 
and TAkGE), A., ii, 119. 

ionic mobility of (Lorenz and PosEn), 
A., ii, 14, 15. 

colloidal (GuTsIER and WAGNER), A., 
ii, 169. 

action of burning coal gas on (MYLIvus 
and Hiitrner), A., ii, 482. 

Platinous nitrite, compounds of ammo- 
nia with (TscnvGarv and Kittt- 
NovIc), A., ii, 96. 

Chloroplatinic acid, preparation of 
(RupNIcK and Cooker), A., ii, 264. 
Platinum organic compounds, with 
unsaturated acids (BIILMANN and 

Horr), A., i, 123. 
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Platinum, estimation of, by precipitation 
(Ivanov), A., ii, 154 
estimation of, microchemically, 


in | 


| 
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Potassium salts, recovery of, from 
mineral silicates (FRAZER, HOLLAND, 
and MILLER), A., ii, 570. 


presence of gold and silver (vAN | Potassium dihydrogen arsenates and 


BREUKELEVEEN), A., ii, 155. 


Podophyllin, extraction and estimation 


of (TANZEN), A., ii, 400. 

Poison, cobra, action of, on lecithin 
(Kupicke and Sacus), A., i, 70. 
Poisons, effect of, on enzymes (H. v. and 

B. Ever), A., i, 72. 

action of, on plants (FREE), A., i, 
683. 

purine metabolism after administration 
of (Pont), A., i, 498. 

Poisoning by phosphorus, metabolism in 
(Isaac; Isaac and Logs), A., i, 
678. 

isoPoly-acids (RosENHEIM, Pieck, and 
PinsKER), A., ii, 35; (RoseNHEIM and 
Preck), A., ii, 212. 

Polymerisation (Brices), T., 264; A., 
ii, 255. 

Polymorphism and isomerism (PFEIFFER, 
KUINKERT, and V. Po.uirzer), A., i, 
140. 

Polypeptides, synthesis of (ABDER- 

HALDEN and WysBeErrt), A., i, 119. 
isomerism of (FISCHER), A., i, 381. 
decomposition of, by bacteria 

(OrsuKA), A., i, 369. 
degradation of, by enzymes (ABDER- 

HALDEN and Fopor), A., i, 306. 


estimation of, in blood (AMANN), 
A., ii, 54. 
r-Polypeptides, hydrolysis of, by 


bacteria (Miro), A., i, 679. 
Polyplumbates. See under Lead. 
Polysilicates. See under Silicon. 
Pomegranate tree, alkaloids of (Hxss), 

A., i, 349; (Hess and Ercuet), A., i, 

350. 

Poppy, anthocyanin of (WILLSTATTER 

and WEIL), A., i, 49. 

Porphyrins, sensitising action of (Hauvs- 
MANN), A., i, 69. 

identification of, by spectroscopy 

(Scuumm), A., i, 712, 715. 
Potash deposits, chemical changes in 
(Rézsa), A., ii, 97; (JANECKE), 
A., ii, 265. 
Potassium, influence of gases on the 
photoelectricity of (WrEDMANN), 
A., ii, 6. 
effect of, on the growth of plants 
(WeEveERs), A., i, 372; (Srox- 
LASA), A., i, 682. 

substitution of, by radium in physio- 
logical fluids (ZWAARDEMAKER and 
Feenstra), A., i, 241. 

Potassium alloys with mercury, electrical 

conductivity of (Hinz), A., ii, 287. 


phosphates, crystal structure of 
(W. and D. Ascn), A., ii, 449. 
hydrogen carbonate, use of, as an 
analytical standard (BruHNS), A., 
ii, 419. 
sodium carbonate (BAIN and OLIVER), 
A., ii, 87. 
chlorate, spontaneous infection of a 
solution of (WATERMAN), A., i, 
502. 
chloride electrode. See Electrode. 
action of magnesium on solutions of 
(GETMAN), A., ii, 90, 258. 
and sulphate, ionisation of mixtures 
of sodium chloride and sulphur 
with (SmirH and BAL), A., ii, 
247. 
dichromate, conductivity measure- 
ments of the action of ferrous 
sulphate and (EDGAR), A., ii, 288. 
use of, as a standard (BRUHNS), 
A., ii, 266. 
iodide and iodine, compound of ethyl 
oxalate with (SKRABAL), A., i, 378. 
permanganate, action of, on metals 
(Foster), A., ii, 175. 


titration of ferrous salts with 
(NEIDLE and CromstR), A., ii, 
93. 

nitrate, electro-reduction of (KLI- 


ATCHKO and BING@GELY), A., ii, 355. 
nickel selenate (Turron), A., ii, 415. 
silicates, equilibrium of (MorEy and 

FEenNER), A., ii, 370. 
stannichloride, preparation of 

(Druce), T., 418; A., ii, 309. 
sulphate, ionisation of (MULLER), 

A., ii, 117. 
persulphate, use of, as a reagent in 

organic chemistry (DAtra and SEn), 

A., i, 329 
magnesium sulphate, solubility of 

(vAN Kiooster), A., ii, 471. 
polysulphides (THomAs and RULE), 

T., 1063. 


Potassium organic compounds :— 
cyanide, rate of hydrolysis of 
(v. Zawrpzk1 and Mu1gczyNsk1), 
A., ii, 81. 
methyl sulphate, rate of hydrolysis 
of (v. ZAwipzKI and ZAYKOWSKI), 
A., ii, 84. 
Potassium estimation and separation :— 
estimation of (BAXTER and Kosay- 
ASHI), A., ii, 270; (HiBBARD), A., 
ii, 384; (Harr and ScHWARTz ; 
BLUMENTHAL, PETER, HEALY, and 
Gort), A., ii, 507. 
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Potassium estimation and separation :— 

estimation of, in presence of sodium 
(Tur«Kus), A., ii, 385. 

estimation of, in vegetable ashes 
(PELueT), A., ii, £42. 

estimation of, recovery of perchlorates 
from (ViRTHEIM), A., ii, 568. 

separation of sodium and 
Cuemicat Co.), A., ii, 87. 

Potatoes as a source of protein in diet 
(Rosz and Cooper), A., i, 524. 

Potential, difference of, due to move- 

ment of electrolytes (Kruyt), A., ii, 
403. 

difference of, due to adsorption of 
ions (BAUR and KronMANy), A., ii, 
231. 

variation of, with current density 
(ATEN), A., ii, 163, 190. 

discharge, of ions (GHosH), A., ii, 
352. 

Precipitates, washing of (LATHRop), 
A,, ii, 367 ; (WEGELIN), A., ii, 462. 
Pressure, effect of, on solubility (Sixt), 

A., ii, 75. 

** Probnal.” See 
urethane. 

Proline, 4-hydroxy-, benzoyl derivative 
and its copper salt (HAMMARSTEN), 
A., i, 82. 

Propaldehyde, derivatives of (HARRIES 
and OPPENHEIM), A., i, 210. 

cycloPropane derivatives (KoHLER and 
Conant), A., i, 566, 568. 

Ac-Propenyl methyl ketone, 8-amino-., 
derivatives of (BENARY, Kerrer, and 
SoENDEROP), A., i, 253. 

3-isoPropenylphenoxyacetic acid (Vv. 
AUWERs), A., i, 268 

Propionhydroxamiec acid, and its salts 
and derivatives (Jones and NEUFFER), 
A., i, 326. 

Propionic acid, distillation of, in steam 

(Rrtcumonp), A., i, 316. 
ethyl ester, viscosity of the system 
stannic chloride and (KuRNAKOV 
and BrexeEroy), A., ii, 361. 
mercaptan esters of (FABER and REIp), 
A., i, $26. 
methoxymethyl ester (CLARK, Cox, 
and Mack), A., i, 316. 
p-nitrobenzyl ester (Rerp), A., i, 333. 
Propionic acid, a-amino-, p-nitrobenzyl] 
ester (Lyons and Rerp), A., i, 
559. 
a-bromo-, phenyl ester (v. AUWERS 
and HILLIcER), A., i, 37. 
action of sodium methoxide with 
(MApDsEN), A., ii, 250. 
8-bromo-, and B-chloro-, preparation 
of (JAcosBs and HEIDELBERGER), A., 
i, 534, 


(SPAR 


a-Propylhexoyl- 
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Propionic acid, a8-dibromo-, action of 
potassium iodide on (BIILMANN), 
A., i, 378. 
B-cyano- (DAKIN), A., i, 542. 
B-hydroxy-, azide and hydrazides of, 
and their derivatives (CurTIUs and 
AUFHAUSER), A., i, 637. 
n-Propoxyacetic acid, ethyl ester, hydr- 
azide of, and its derivatives (CURTIUS 
and VAN DER LAAN), A., i, 636. 
n-Propoxyacetylazide (CuRTIUS and VAN 
DER LAAN), A., i, 636. 
5-n-Propoxy-1:3-dimethyl-y-uric acid 
(Britz and Strure), A., i, 297. 
B-Propoxyethylidenemalonic acid, ethyl 
ester (Vv. AUWERS and AUFFENBERG), 
A., i, 627. 
n-Propoxymethylurethane, and its 
hydrochloride (CuxTIUS and VAN DER 
LAAN), A., i, 636. 
8-Propoxypropylidenemalonic acid, 
ethyl ester (v. AUWERS and AUFFEN- 
BERG), A., i, 627. 
Propyl chloride, physical constants of 
(Berruoup), A., ii, 237. 
isoPropyl alcohol, a-amino-, picrate and 
hydrochloride of (GABRIEL and 
OHLE), A., i, 563. 
B-chloro-8’-amino-, and its salts and 
derivatives (GABRIEL and OHLE), 
A., i, 565. 
Propylamine, pliysical constants of 
(BertruHoup), A., ii, 237. 
n- and isoPropylamine, derivatives of 
(GABRIEL and OHLB), A., i, 563. 
isoPropylammonium palladi- and pallado- 
chlorides (GuTBIER, FELLNER, KRAUv- 
TER, Fatco, Kreit, Scnvunz, and 
WoERNLE), A., i, 541. 


| p-tsoPropylbenzylideneazobenzene-p- 


| 
| 


hydrazone sulphate (Triécer and 
Prorrowsk1), A., i, 668. 

B-Propylcinnamic acids, stereoisomeric, 
and their derivatives (STOERMER, 
Grimm, and LAaGe), A., i, 648. 

ay-Propylene oxide, preparation and 
properties of (Derick and BIsse.Lt), 
; oo % 

Propylenebis-(o-acetylaminophenyl) 
ether (Jacoss and HEIDELBERGER), 
A., i, 698. 

a-Propylhexoylurethane (OparRA), A., 
i, 81. 

isoPropylideneazobenzene-p-hydrazone, 
and its sulphate (TROGER and Pio- 
TROWSKI), A., i, 668. 

Propyl mercaptan, y-amino-, and its 
platinichloride (GRISCHKEVITSCH- 
TROCHIMOVSKI), A., i, 154. 

Propylnorcodeine, y-hydroxy-, and its 
derivatives (v. BRAuN and KINDLER), 
A., i, 164. 
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isoPropylpalladosammine chloride (GuT- | 


BIER, FELLNER, KRAuUTER, FALco, 
KRrELL, Scuuiz, and WorERNLE), A., 
i, 542. 

Propylphthalamic anhydride, 
hydroxy-, nitrosoamine of (GABRIEL 
and OHLB), A., i, 565. 

n-Propylphthalimide, y-bromo-,y-chloro- 
and -y-iodo-8-hydroxy-, and fy-di- 
hydroxy- (GABRIEL and O#LE), A., i, 
563. 

isoPropylphthalimide, 8-bromo-,  8B- 
chloro-, and §8-hydroxy- (GABRIEL 
and OHLE), A., i, 564. 

a-Propylvalerylurethane (Opaina), A 
i, 81. 


KLINGER), A., i, 300 

optical activity of (Rakuzrn), A., ii, 
286. 

specific action of (HzKmA), A., i, 420. 

adsorption of (RAKUzIN), A., ii, 124. 

resorption of (KJOLLERFEL pr), A na 
605. 

action of bacteria on (RoBINSON and 
TARTAR), A., i, 498. 

action of bacteria on cleavage products 
of (SASAKI), A., i, 107. 

copper compounds of (OsBorNE and 
LEAVENWORTBR), A., i, 98. 

action of nitric acid on (M6RNER), A 
i, 710, 711. 

compounds of = salts and (PAULI 
and Martuta), A., i, 419. 

hydrolysis of, by water (GRAV ~ 
MARSHALL, an (cows ak 
i, 358. 

mechanical denaturation 
CHOWSKI), A., i, 520 

inhibition of digestion of, by adsorbed 
tin salts (Goss), A., i, "497. 

tryptic digestion of (Loxe and Hutt), 
A., i, 485. 

plant, food values of (BoruTTAU), A., 
i, 605. 

as supplements for corn gluten (Os- 
BORNE, MENDEL, FERRY, and 
WAKEMAN), A., i, 237. 

of maize, oats, and wheat, effect of, 
on growth and development (Mc- 
CoLLum, Stmmonps, and Pirz), A., 
i, 185. 

in diet, relation of, to milk production 
(Hart, HUMPHREY, and Sure), A., 
i, 608. 

of milk, influence of coagulation on 
the digestion of (LEARy and SHEIB), 
A., i, 184. 

animal, phosphorus in (LINDET), A., 
i, 60. 

removal of, from blood (GREENWALD), 
A., i, 523. 


of (WIE- 


By-di- | 
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Proteins of the central nervous system 
(McGrecor), A., i, 185. 
detection of, in variegated 
(LAKon), he i, 504. 
estimation of arginine in (JANSEN), 
A., ii, 184. 


leaves 


Proteinuria, Bence-Jones (TAYLOR, 
MILLER, and Sweet), A., i, 368. 
| Proteolytic action, measurement of 
(SHERMAN and Newy), A., ii, 111. 
Protocatecualdehyde, preparation of 
(ScumipT), A., i, 272. 


| Protocatechuonitrile diacetate (HorscH 


and v. ZARZECKI), 
Protopine (PERKIN), 


A., i, 343. 
A., i, 280. 


| Protoplasm, effect of electrolytes on the 
Proteins, chemistry of (HeRzFELD and | 


permeability of (CLowgs), A., 
245. 

living, viscosity of (WEBER), A., i, 
504. 


ii, 


staining of, with colouring matters 
(SCHULEMANN), A., i, 369, 612; 
(Sxrauvp), A., i, 612. 

Prout’s hypothesis (Scorr), T., 288. 

Prunicyanin, and its chloride (W11L- 
STATTER and ZOLLINGER), A., i, 45. 

Prunus avium and_ spinosa, antho- 
cyanins from (WILLSTATTER and Zot- 
LINGER), A., i, 45. 

Prussian blue, hydrosol of (BACHMANN), 
A., i, 688. 

Ptyalin, digestion of erythrodextrin by 
(BLAKE), A., i, 361. 

Pump, mercury, for 
(Kraus), A., ii, 567. 

Purine metabolism. See Metabolism. 

Purines, bioluminescence of (HELLER), 
A,, i, 427 

Pyknometer, vacuum-jacketed (HALL), 
A., ii, 442. 

Pyraconine, preparation and derivatives 
of (Scnutze and LrEepNeEr), 
470. 

Pyraconitine, preparation and derivatives 
of (ScuuLzE and LIEsNER), 
470. 

Pyramidone, periodides of (Emery and 
PALKIN), A., i, 54. 

Pyrargyrite from Hungary (LoczKa), 
A., ii, 485. 

Pyrazole, and its derivatives, absorption 
spectra of (RozANoy), A., ii, 284. 

Pyrazoles (MicHAELIS and Rojauy), 
A., i, 480. 

Pyrazoleanthrone-yellow, preparation 
of derivatives of (CHEMISCHE FABRIK 
GRIESHEIM ELEKTRON), A., i, 56. 

Pyrethrum, manganese in (McDoNNELL 
and Roark), A., i, 720. 

Pyridine, thermo-chemistry of (Maru- 
Ews, KravsE, and Bounson), A., ii, 
238. 


high 


pressures 


A., i, 


A., i, 


- — eects 
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Pyridine, solubilities of substances in, 
and in its mixtures with water 
(Denn), A., ii, 445. 

solubility of cupric chloride in (Ma- 
THEWS and Spero), A., i, 518. 

solubility of mercuric iodide in 
(MaTHeEws and Ritter), A., ii, 300. 

complex compounds of acetylacetone, 
iron salts and (WEINLAND and 
BAss.Er), A., i, 6. 

compounds of phenol and cresols with 
(HatcHer and Sxrrrow), A., i, 
665. 

compounds of the alkali metals with 
(Emmert), A., i, 221. 

compounds of, with bismuth, copper, 
lead and silver haloids (Darra and 
Sen), A., i, 323. 

action of, on sulphur organic com- 

unds (RAFFo and BAaupvzz1), A., 

1, 382. 

Pyridine, 2-hydroxy-, curative proper- 
ties of (HARDEN and ZitvaA), A., i, 
612. 


2:4:6-trihydroxy-, sodium salt and | 


acetyl derivative of (v. NIEMEN- 
TOWsKI and SucHarpA), A., i, 447. 

Pyridines, hydroxy-, preparation and 
structure of (WILLIAMS), A., i, 353. 

Pyridine-2-carboxylic acid, 4:6-dihydr- 
oxy- (citrazinie acid), ethyl ester 
(WIsticeNus and ScH6.ikurr), A., 
i, 701. 

Pyridone derivatives, inactivity of +- 
carbonyl in (ScnéTTLe), A., i, 166. 
Pyrimidines (JoHNSON and HADLEY), 

A., i, 585, 667. 

Pyrites, dissociation pressure of (ALLEN 

and LomBARD), A., ii, 194. 

estimation of sulphur in (Zay), A., ii, 
328; (PHitups), A., ii, 379; 
(Craia), A., ii, 420. 

Pyrogallol, oxidation of, with produc- 

tion of light (Goss; Harvey), A., 
ii, 436. 

potassium and sodium salts, relative 
value of, in absorption of oxygen 
(ANDERSON), A., ii, 39. 

di- and tri-methyl ethers, sulphonic 
acids, and dibromo- (Krauss and 
CrEDE), A., i, 558. 

Pyrolusite, analysis of (BARNEBEY and 
Hawes), A., ii, 274; (Rupp; Bar- 
NEBEY and Bisnop), A., ii, 390, 581. 

Pyromucic acid, p-nitrobenzyl ester 
(Lyons and Rern), A., ii, 559. 

Pyrone derivatives, inactivity of y-carb- 
onyl in (ScHéTTLE), A., i, 166. 

Pyroxenes, composition of (DOELTER), 

A., ii, 3 

rhombic and monoclinic (LEDovx), 

A., ii, 496. 


| Pyrrole-2-aldehyde, 
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Pyrrole, condensation products of 
(TscHELINCEV and TroNovy), A., i, 
411; (TscHEeLiIncev, Tronov, and 
KARMANOY), A., i, 412. 

condensation of acetone with (Tscux- 
LINCEV and Tronov), A., i, 91, 93. 
and its derivatives, condensation of, 
with formaldehyde (TscHELINCEV 
and Maxksorov), A., i, 164. 
condensation of 
ketones with (LuprRzyNskKA), A., i, 


52. 

Pyrrole-black, nitroso- (ANGELI and 
CusMANO), A., i, 413. 

Pyrrolecarboxylic acids, saponification 
of esters of (KorscHUN and GoUNDER), 
A., i, 95. 

Pyrroledicarboxylic acid, saponification 
of esters of (KoRscHUN and GouNDER), 
A., ii, 25. 

Pyrrole-2:5-dicarboxylic acids, prepara- 
tion of (TscHELINCEV and Maxksorov), 
A., i, 165. 

2-Pyrrolidyl propyl ketone, and its deri- 
vatives (Hess, EICHEL, and Ursrie), 
A., i, 353. 

** Pyrrolidyltetrahydroisoquinolinium ” 
bromide (v. Braun), A., i, 169. 

Pyruviec acid, production of, from lactic 

acid (Maz& and Rvor), A., i, 310. 

pheny1-2:6-dinitrobenzylhydrazone 
(REIcH, GAIGAILIAN, and CHASKE- 
Lis), A., i, 595. 

Pyrylium compounds (Ditruey), A., i, 
578, 660. 


Q. 


Quartz sand, adsorption of ammonium 
sulphate by (WoLKorF), A., i, 622. 
Quebrachine, identity of yohimbine and 

(Fiuirr!), A., i, 582. 

Quercetin, hydroxy-, synthesis of 
(NIERENSTEIN), T., 4; A., i, 149. 
Quinaketones (KAUFMANN and HAENs- 

LER), A., i, 472. 
Quince seeds. See Seeds. 
Quinidine, compound of mercuric nitrite 
and (RAy), T., 507; A., i, 470. 
Quinine hydrogen sulphate, decompo- 
sition of (HowARD and CuIck), A., 
i, 581. 
compound of mercuric nitrite and 
(RAy), T., 507; A., i, 470. 
Quinol, sulphonation of (PInNow), A., 
ii, 528. 
behaviour of, in plants (CramMIcIAN 
and RAVENNA), A., i, 681. 
distinction between catechol, resorcinol 
and (WotFr), A., ii, 182. 


Quinolée¢rachlorophthalein (ORNDORFF 


| 


and KENNEDY), A., i, 347. 
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Quinoline, compounds of, with bismuth, 
copper, lead and silver haloids (DATTA 
and SEn), A., i, 323. 

Quinoline, 3-bromo-4-hydroxy- (v. Nix- 
MENTOWSKI and SucHARDA), A., i, 
479. 

Quinolines, aminohydroxy-, and their 
derivatives (JAcoBs and MHEIDEL- 
BERGER), A., i, 697. 

Quinoline-3-carboxylamide, 4-hydroxy- 
(v. NIEMENTOWSKI and SuCHARDA), 
A., i, 478. 

Quinoline-3-carboxylamide-4-carboxylic 
acid, 4-hydroxy- (v. NIEMENTOWSKI 
and SucHarpDA), A., i, 478. 

Quinoline-2-carboxylic acid, 3-bromo-4- 
hydroxy- (Vv. NIEMENTOWSKI and 
Sucuarpa), A., i, 479. 

Quinoline-2:3-dicarboxylimide, 4-hydr- 


oxy- (Vv. NIEMENTOWSKI and Svc- | 


HARDA), A., i, 478. 

isoQuinolinium palladi- and pallado- 
chlorides (GurBIER, FELLNER, KRAU- 
TER, Fauco, KrE.tt, Scnuiz, and 
WOERNLE), A., i, 541. 

Quinolone, nitro-derivatives of (KAUF- 
MANN and DE Pernerp), A., i, 355. 
4-Quinolylacetic acid, and bromo-, ethyl 
esters and their salts (RABE, PASTER- 
NACK, and KINDLER), A., i, 284. 

4-Quinolyl bromomethyl ketone, and its 
hydrobromide (RABE, PAsTERNACK, 
and KInDLER), A., i, 284. 

4-Quinolylketones (Rabr, PASTERNACK, 
and KINDLER), A., i, 283. 

1-4’-Quinolylmethyl-5-ethylpiperidino- 
4-acetic acid, ethyl ester, and its salts 
and derivatives (RABE, PASTERNACK, 
and KINDLER), A., i, 284. 

Quinolyloxyacetic acids, amino-, and 
their derivatives (JacoBs and HEIDEL- 
BERGER), A., i, 697. 

a-4-Quinolyl-8-piperidinoethyl alcohol, 
and its salts (RABE, PASTERNACK, and 
KINDLER), A., i, 284. 

4-Quinolyl piperidinomethy] ketone, and 
its salts (RABE, PASTERNACK, and 
KINDLER), A., i, 284. 

Quinone-imide colouring matters, sul- 
phonic acids from (KEHRMANN and 
Herzpavum), A., i, 591. 

Quinones, action of acetaldehyde-am- 
monia on (GHOsH), T., 608; A.,i,517. 


R. 


Racemic acid, p-nitrobenzyl ester (Ly- 
MAN and RezIp), A., i, 334. 

Radiation from black bodies, formula 
for calculation of (ScumipT), A., ii, 
406. 
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Radioactive compounds, luminous, decay 
of (WALSH), A., ii, 559. 
elements, periodicity of (HALL), A., 
ii, 438. 
nomenclature of (Fagans), A., ii, 
523 


Radioactivity of meteorites (QUIRKE and 


FINKELSTEIN), A., ii, 576. 
of water. See under Water. 

Radio-elements. See Radioactive ele- 
ments. 

Radium, spectrum of (ANsLow and 

Hower .t), A., ii, 401. 

charged condition of the active deposits 
of (HENpDERsON’, A., ii, 351. 

distribution of the active deposit of, 
in an electric field (RATNER), A., ii, 
558. 

concentration of, in carnotite ore 
(Loomis and Scuiunp?), A., ii, 31. 

disintegration of (CHouDHARI), A., ii, 
402. 

action of penetrating rays from, on 
colloids (FrrNav and Pav tt), A., 
ii, 189. 

as a substitute for potassium in physio- 
logical fluids (ZWAARDEMAKER and 
FEEnsTRA), A., i, 241. 

emanation. See Niton. 

action of, on plants (Pitz), A., i, 718. 

standard solutions of (Moran), A., ii, 
230. 

Radium-(, Rontgen ray spectra of lead 
and (SIEGBAHN and SrENstROM), A., 
ii, 524. 

Radix althaeae. See Marsh mallow. 

Raffinose, physiological behaviour of 

(KuriyaAMA and MENDEL), A., i, 
611. 

estimation of, in molasses (STANEK), 
A., ii, 342. 

Ragweed. See Ambrosia artemisifolia. 

Rain-water. See under Water. 

Ramalina cuspidata and scopulorum, 
constituents of(RyaNand O’KIorDAN), 
A., i, 342. 

Rays, Rontgen, and crystallography (v. 

LAUE), A., ii, 166. 
action of, on crystals (OLIE and 
By), A., ii, 286. 
interference effects of crystals in 
(DeBYE and ScHERRER), A., ii, 
437. 
absorption of (AuREN), A., ii, 350. 
Reduction without acid (Nerm.iz and 
Cromsi®), A., ii, 93. 
in presence of oxidising agents 
(Duar), T., 690; A., ii, 458. 
Refraction of solutions (BLANC), A., ii, 
229. 
of colloidal solutions (WIEGNER), A., 
ii, 185. 
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Refractive index, relation between den- 

sity and (Rosick¥), A., ii, 433. 

of mineral carbonates (GAUBERT), A., 
ii, 144. 

of unsaturated hydrocarbons (ENK- 
LAAR), A., i, 111. 

Refractivity of oxygen and nitrogen 
compounds (Lz Bas), A., ii, 349. 

of methylated nitroanilines and 

nitrosoamines (JANSEN), A., ii, 401. 

Rennin, detection of (GRABER), A., ii, 
60. 

Resins, action of ozone on (HARRIES 
and PauLsen), A., i, 213. 

Resorcinol, detection of, colorimetrically 
(Krauskopr and RitreEr), A., ii, 48. 

distinction between catechol, quinol, 
and (Wo.tFF), A., ii, 182. 

B-Resorcinolglucoside and its pent- 
acetyl derivative (FIscHER and BERrG- 
MANN), A., i, 468. 

Respiration, effect of ethyl alcohol on, 
in man (Hieerns), A., i, 489. 

Rhamnose, sublimation of (Guosn), A., 
i, 80. 

Rhamnose-p-tolylhydrazone (VAN DER 
HAAR), A., i, 380. 

Rheum, constituents of the rhizomes of 
(TunMANN), A., i, 531. 

Rhizonic acid, synthesis of (Sony), A., i, 
143. 

Rhodanines (ANDREASCR), A., i, 663. 
stereochemistry of (KALLENBERG), A., 

i, 279. 

Rhodeose, oximes and hydrazones of, 
and their derivatives (VoroCEK), A., 
i, 250. 

Rhodium (fribromide and _ trichloride 
(Gursrer and HUTTLINGER), A., ii, 
482. 

oxides (GuTBreR, HiTTLINGER, and 
Marscn), A., ii, 483. 


Rhubarb, detection of (BEAL and Okey), 


A., ii, 279. 

Ricinus, seeds of. See Seeds. 

Ring formation, studies in (TURNER), 
ep 1.3 Mey 3 190. 

with elimination of nitro-groups 
(Ketcu and Turkus; Retcn), A., 
i, 585. 

Rocks, equilibria in the formation and 
metamorphosis of (NicGui), A., ii, 
457. 

Roscherite (SuAvik and Preis), A., ii, 
145. 

Rotation of optically active compounds, 
influence of constitution on (RUPE 
and Wi p), A., i, 588 ; (RupE and 
SiLperstrom), A., ii, 435. 

of sugars (FouLKEs ; MACKENZIE, and 
Guosn), A., i, 79; (Hupson and 
YANOovsky), A., i, 445. 


SUBJECTS. 


wer of liquid crystals (Gau- 
+, ii, 188. 
See Caoutchouc. 


Rotatory 
BERT), 
Rubber. 


| Rubidium chloride, melting point of, 


and freezing points of its mixtures 
with alkali chlorides (RKIcHARDSs 
and Metprvm), A., ii, 531. 

germano-, plumbi-, and stanni-fluor- 
ides (SKRABAL and GRUBER), A,, ii, 
264. 

nickel A., 
415. 

Rumex, detection of (BEAL and OKEyY), 

A., ii, 279. 

Ruthenium, action of oxygen on (GuT- 
BIER, LEUCHS, WIESSMANN, and 
Maiscnh), A., ii, 38. 

oxides (GuTBIER, LEUCHS, and WIEss- 
MANN), A., ii, 483. 
Rutile, crystal structure of (WILLIAMS), 
A,, ii, 450. 


selenate (TuTToN), ii, 


Sabinols, isomeric, and their derivatives 
(Pao.tni and Repora), A., i, 90. 
**Saccharin” (0-benzoicsulphinide), de- 
tection and estimation of, in foods 
(Bonts), A., ii, 430. 
~-Saccharinhydrazide. See 
azino-1-benzsulphonazole. 
Saccharophosphatase in yeast (DJENAB 
and Nevpere), A., i, 680. 
Salazinic acid, and its acetyl deriv- 
atives (Hessk), A., i, 458. 
Salicylic acid, preparation of (PoMILIo), 
A., i, 332. 
dissociation of (CHRISTIANSEN), A., 
ii, 25. 
solubility of, in mixed non-aqueous 
solvents (MARDEN and Doven), A., 
ii, 243. 
ferric compounds of (WEINLAND and 
ZIMMERMANN), A., i, 649. 
basic mercury salt, estimation of mer- 
eury in (LAsoux), A., ii, 273. 
tetra-acetyl-dextrose and -glucoside 
derivatives (KARRER), A., i, 540. 
p-aminopheny] ester, bromo-derivative 
of (ABELIN and LICHTENSTEIN- 
RosENBLAT), A., i, 454. 
benzyl and methyl esters, compounds 
of thiocarbamide with (Taylor), 
T., 661; A., i, 514. 
methyl ester, analysis of (ALBRIGHT), 
A,, ii, 279. 
p-nitrobenzyl ester (LYMAN and REID), 
A., i, 334 
phenyl] ester (salol), estimation of, in 
presence of acetanilide and of phen- 
acetin (SALKOVER), A., ii, 53. 


2-Hydr- 
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Salicylic acid, compounds of 2-phenyl- 
quinoline-4-carboxylic acid and 
(Litty & Co.), A., i, 96. 

occurrence of, and its salts in the 
animal organism (Scorr, THoBURN, 
and HANziik), A., i, 241. 

detection of, microchemically (Tun- 
MANN), A,, ii, 552. 

estimation of salts of (ELton), A., ii, 
514, 

estimation of, in foods (STRENBERGEN), 
A,, ii, 549 

Salicylic acid, amino- and nitro-deriv- 
atives of (MELDOLA, Fuster, and 
BriGHTMAN), T., 536; A., i, 453. 

5-amino-, and 5-iodo-, p-nitrobenzyl 
esters (Lyons and Rerp), A, i, 559. 

4-bromo- (Srmonis), A., i, 580. 
3-nitro- (SIMONSEN and Rav), T., 232. 

Salicylide, dibromo- (BENARY, REITER, 
and SoENDEROP), A., i, 252. 

Salicylideneazobenzene-p-hydrazone 
salts (Tr6GER and Piorrowsk1), A., 
i, 668. 

Salicylidene-»-chlorobenzeneazo-a-naph- 
thylhydrazone (Tricer and Pio- 
TROWSKI), A., i, 669. 

Saligenin, behaviour of, in plants (C1a- 
MICIAN and RAvENNA), A., i, 681. 
Salol. Sce Salicylic acid, phenyl ester. 
Salt deposits, oceanic, equilibria in 
(D’ Ans, BERTSCH, and GEssnEr), A., 

ii, 176 ; (JANECKE), A., ii, 527. 

Salts, effect of light on the loss of water 
of crystallisation from (BEUTEL), 
A., ii, 63. 
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Saponins, cy Yona of (VAN DER 
AAR), A., i, 
Sarcosine, A- naphthalenesulphony! de- 
rivative (BERGELL), A., i, 448. 
Scapolite from the Lacher See district 
(Brauns), A., ii, 325. 
Scolopsite, composition of (THuGuTT), 
A., ii, 493. 
Scopoline, degradation of (Hxss), A., i, 
52, 162 


bromide, and its derivatives (ScuM1p7), 
A., i, 409. 
Scurvy, effect of diet on development of 
(McCottvumM and Pirz), A., i, 604. 


| Seyllitol, preparation of, from Scyllium 


double, dissociation of bere solu- | 


tions of (MAXWELL), A., ii, 562. 


internally complex (LEY and F ICKEN), | 


, i, 706. 
molten, specific gravity and surface 
tension of (JAEGER and Kann), A 
ii, 69, 70. 
effect of other salts on the Pwr gd 
of (HARKINS and Patng), A., ii, 75; 
(HARKINS and PEARCE), A. ‘ ii, 76, 
77. 
Salvia, anthocyanin of (WILLSTATTER 
and Botton), A., i, 42. 
Salvianin, and its salts (WILLSTATTER 
and Boxtron), A., i, 42. 
Salvin and Salvinin, and their deriva- 


tives (WILLSTATTER and Botron), | 
A, & 2. 

Samarium, are spectra of (EDER), A., ii, 
185. 


Sambunigrin, = of (FiscHER and 
BERGMANN), A., i, 657. 
Santene, aynthesis. of (Komppa and 
HINTIKKA), A., i, 214. 
a ew , chemistry eftvan pER HAAR), 
~» &, 42, 
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canicula (ROSENHEIM), A., i, 366. 
Scyllium canicula (dog- fish), preparation 
of scyllitol from (RosenuEIM), A., i, 
366. 
Sea-urchin, eggs of. See Eggs. 


Sea-water. See under Water. 

Sebacic acid, p-nitrobenzyl ester 
(LYMAN and RE rp), A., i, 334. 

a- and £-Sedoheptitols, and their 


benzylidene derivatives (LA Forcr 
and Hupson), A., i, 444. 
Sedoheptose, and its derivatives (LA 
Force and Hupson), A., i, 444. 
Sedum spcctabile, sugar from the leaves 
and stem of (LA ForcE and Hupsoy), 
A., i, 144. 
Seeds of Corchorus capsularis (jute), 
raffinose in (ANNETT), A., i, 506. 
of Cydonia (quince) as protective 
colloids (GuTBIER and WAGNER), 
A., ii, 131, 168, 169. 
of Hordewm vulgare, absorption of 
solutions by (Brown and TiNKER), 
A., i, 74. 
of Hydnocarpus alcalae and of Pangiwm 
edule, coustituents of (BRILL), A., i, 
719. 
of Ricinus, hydrolysis of fats by 
lipase in (TANcov), A., i, 182. 


a analyses of (Kornic), A bg i 
487. 
Selenium :— 
Selenic acid, reduction of (BENGER), 
A., ii, 568 
action of, on osmium (HRADECKY), 
A., ii, 483 
Selenium, estimation of, in _ bones, 


teeth and urine (GASSMANN), A., ii, 
540. 

Selenophthaleins, preparation of, and 
their halogen derivatives (FARBWERKE 
vorM. MEIsTER, Lucius, & BRUNING), 
A., i, 204. 

Selenoisotrehalose, and its derivatives 
(SCHNEIDER and Wrepi), A., i, 541. 

Semicarbazide, estimation of (Darra 
and CHoupHuRY), A., ii, 108. 
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Semioxamazide, estimation of (DATTA 
and Cuoupuury), A., ii, 108. 
Senna, detection of (Beat and Oxey), 
A., ii, 279. 
Sericin, derivatives of (HARRIES and 
SranrorpD), A., i, 213. 
Serratulin (Mo.iscn), A., i, 507. 
Serum, optical activity of (RakuziN), 
A,, il, 286. 
action of salts on the complement of 
(Poyvarkov), A., i, 427. 
antidiphtheritic, adsorption of, by 
aluminium edeunide (RAKUZIN 
and Fuier), A., i, 427. 
antitoxic, concentration of (Homer), 
A., i, 497. 
estimation of cholesterol, colorimetric- 
ally, in (WestTon), A., ii, 156. 
Sewage, estimation of nitrates in 
(PHELPs and SuHovs), A., ii, 504. 
Shaking apparatus (THoms), A., ii, 567. 
Silicon, thermoelectric properties of 
(Fiscuer and BAERwrnp), A., ii, 86. 
Silicon compounds, nomenclature of 
(Srock), A., ii 204. 

Silicon ¢e¢rafluoride, density of (GER- 
MANN and Boorn), A., ii, 173. 
dioxide (silica), internal structure of 
(Kyropovutos), A., ii, 468. 
equilibrium of anorthite, forsterite 

and (Borxke), A., ii, 147. 
action of, with oxides of barium, 
calcium, and magnesium (HEp- 
VALL), A., ii, 205. 
equilibrinm of carbon dioxide and 
(Nieeut1), A., ii, 211. 
biochemistry of (GoNNERMAND), A., 
i, 494. 
estimation of (Hawtey), A., ii, 
332. 
Silicie acids, formation of, from silic- 
ates (TscHERMAK), A., ii, 30. 
Silicates, melting points of (Dogt- 
TER), A., ii, 456. 
fusion of (NEUBAUER), A., ii, 492. 
exchange of bases in (RAMANN and 
SPENGEL), A., ii, 468. 
Polysilicates and  polyplumbates 
(Kassner), A., ii, 314. 
Silicon, estimation of, in tungsten steel 
(VAN Duty), A., ii, 181. 
Silver, occurrence of, in galena ores 
(Nissen and Hoyt), A., ii, 144. 
electrochemical equivalent of (Bovarp 
and Hutetr), A., ii, 354. 

electro-hydrosols of (Resrkre), A., 
ii, 571. 

colloidal (GurBreR and Wacner), A., 
ii, 168; (GurBrer and KRAvuTLE), 
A., ii, 298. 

action of sulphides on (Hany), A., ii, 
371. 
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Silver alloys with glucinum (OESTER- 

HELD), A., ii, 89. 
with tellurium (CHIKASHIGE 
Saito), A., ii, 139. 

Silver salts, electrical conductivity of, 
in pyridine (MATHEWs and JoHN- 
SON), A., ii, 289. 

ammoniates of (BRUNI and LEv1), A., 
ii, 470. 

compounds of proteins with (PAULI 
and Matuta), A., i, 419. 

Silver bromide, compounds of, with 

= a-picoline and quinoline 
romides (Datra and SEy), A., i, 
323. 
chloride, reduction of (GAWALOWSK1!), 
A., ii, 88. 
chromates, and their solid solutions 
with nitrates (KOHLER), A., ii, 32. 
haloids, double salts of alkali haloids 
and (SHEMTSCHUSHNI), A., ii, 140. 
iodide, thermodynamic properties of 
lead iodide and (TAyLor), A., ii, 14. 
nitrate, electrical conductivity of 
(SacHanovy), A., ii, 234. 
peroxynitrate (Brown), A., ii, 88. 
Silver estimation :— 
estimation of, gravimetrically (Mur- 
MANN), A., ii, 38. 
estimation of, in organic compounds 
{Lucas and Kemp), A., ii, 542. 
Silver electrode. See Electrode. 
Silver ion, determination of the trans- 
port number of (KruMREIcH), A.,, ii, 
118. : 


and 


See Voltameter. 
enzyme of 


Silver voltameter. 
Skin, pigment-forming 
(Biocn), A., i, 675. 
Sloe. See Prunus spinosa. 
Soap, detergent action of (PICKERING) 
T., 86; A., ii, 165. 
physiological function of (KENDE), A., 
i, 615. 
estimation of free alkali in (IzMAIL- 
8K1), A., ii, 153. 

Soda-lime tube (KELLEY), A., ii, 43. 
Sodamide, syntheses by means of (HAL- 
LER and RAMART-LucaAs), A., i, 665. 
Sodio-»-toluenesulphonchloroamide. See 

Chloramine-T. 
Sodium, preparation of, as a lecture 
experiment (WIECHOWsK]), A., ii, 568. 
Sodium alloys with lead in liquid am- 
monia (Smyrn), A., ii, 473. 
with mercury, electrical conductivity 
of (Hinz), A., ii, 287. 
with mercury and strontium, equili- 
brium of sodium and strontium 
chlorides with (SmMirH and BRALEY), 
A,, ii, 455. 
Sodium salts, value of, in nutrition of 
plants (BLANCK), A., i, 624. 
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Sodium arsenites (SCHREINEMAKERS and 
de Baar), A., ii, 206. 
borates, equilibrium of the formation 
of (SporeI and Mercacci), A., ii, 
138. 
perborate, preparation of (DEUTSCHE 
Gotp- & SILBER-SCHEIDEANSTALT 
vorM. ROEsSsLER), A., ii, 139. 
tetraborate, water of crystallisation 
of (HorFMANN), A., ii, 206. 
carbonate, electrolysis of solutions of 
(vAN LAER), A., ii, 404. 
hydrolysis of (SEYLER and LLoyp), 
T. 138; A., ii, 196. 
hydrogen carbonate, effect of bile on 


the reaction between oleic acid and | 


(Krnessury), A., i, 362. 
potassium carbonate (BAIN and | 
OutvErR), A., ii, 87. 


perchlorate, use of, in micro-analysis 
(Denicés), A., ii., 345. 
chloride, pure (SHIPPER), A., ii, 
571. 
growth and dissolution of crysta's 
of, in solutions containing carb- 
amide (ScHNORR), A., ii, 469. 
equilibrium of solutions of strontium 
chloride and, with amalgams of 
sodium and strontium (Smiru and 
BrA.ey), A., ii, 455. 
and sulphate, ionisation in mixtures 
of potassium chloride and sulphate 
with (SmirH and Ba Lt), A., ii, 
247. 
hydroxide, ——— preparation of 
(VAN LAER), A., ii, 404. 


hypochlorite, action of, on — of | 


— -acids (WzERMAN), A ve & | 


Disodium nitrite (Maxren), T., 1016. 
Sodium peroxide, 
chemistry omen ag A., ii, 123. 
phosphates (Smirn), A., ii, 309. 
hydrogen phosphate, dehydration of 
(BALAREFF), A., ii, 88. 
polyphosphate, and its action on 
glass, platinum, and silica vessels 
(SmirH), A., ii, 309. 
sulphate, absorption of light by aque- 
ous solutions of (HULBERT and 
Hurcuinson), A., ii, 557. 
transition points of (JANECKE), A., 
ii, 15. 
sulphates, equilibrium of (Pascat), 
A., ii, 248. 
sulphide, estimation of in sulphide 
dye baths (Swann), A., ii, 385. 
po OWE (THomaAs “and RULE), 


sulphite, photochemical oxidation of 
solutions of (MATHEWS and 
Weeks), A., ii 230. 


use of, in thermo- 
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Sodium organic compounds :— 
alkyls and aryls (ScHLENK and 
Houtz), A., i, 256. 
benzyl cyanide, reaction of ethyl p- 
tolylcinnamate with (DAUGHTERS), 
A., i, 647. 
cyanide, hydrolysis of (WorRLEY and 
Browne), T., 1057. 
Sodium estimation and separation :— 
estimation of, in vegetable ashes 
(Pewuet), A., ii, 542. 
estimation we in presence of potassium 
(Turkus), A., ii, 385. 
separation of wet and (SPAR 
CHEMICAL Co.), A., ii, 87. 
Soils, artificial, preparation of (Gav- 
TIER), : i, 509. 
and their solutions (NoLTE), A., i, 621. 
formation of layers in (PUCHNER), A., 
i, 532; (fh HRENBERG, HAHN, and 
Notre), A., ii, 453. 
action of salt solutions on the perme- 
ability of (Hisstnk), A., i, 509. 
adsorption by (Harris), A., ii, 443. 
absorption of organic dyes by (zU 
LEININGEN), A., ii, 112. 
biological changes in (ALLISON), A., i, 
243. 
action of frost on (NoLTE and Hany), 
A., i, 621. 
constituents of, which inhibit the 
action of plant toxins (Truoe and 
Syxora), A., i, 622. 
ammonification in (MIYAKE), A., i, 
718. 
ammonification and nitrification in 
(LipMAN and Bureegss), A., i, 243; 
(MrivaKke), A., i, 244; (MUNTER), 
A., i, 722. 
effect of paraffin on ammonification 
and nitrification in (GAINEY), A., i, 
721 
fixation of ammonia in (McBern), A., 
i, 511; (Kocn), A., i, 622. 
absorption of ammonium salts by 
(MIyAkKE), A., i, 247. 
effect of ammonium sulphate on (ALLI- 
SON and Cook), A., i, 621; (WoL- 
KOFF), A., i, 622. 
sterilisation "of, with antiseptics (DU 
Buisson), A., i, 529. 
effect of acids and alkalis on bacteria 
in (Gruzit), A., i, 430. 
influence of salts on _ bacteria 
(GREAVES), A., i, 243. 
colloids in (WoLKOoFF), A., i, 621. 
a-crotonic acid in (WALTERS and 
Wise), A., i, 376. 
isolation of cyanuric acid from (WISE 
and WALTERs), A., i, 622. 
ferrification in (BRowN and Corson), 
A., i, 248. 
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Soils, effect of gypsum on (Nore), A 

i, 624. 

relation between the lime-requirement 
and the base-absorption capacity of 
(SCHOLLENBERGER), A., i, 440. 

manurial experiments in (DE WILKOs- 
zEWSKI), A., i, 723. 

nitrification in (KELLEY), A., i, 481 ; 
(GaInEy), A., i, 529; (Brown and 
Hitcnoock), A., i, 717; (GAINEY 
and Metzger), A., i, 722. 

distribution of organic nitrogen in 
(Morrow and GorrneRr), A., i, 512. 

soluble non-protein nitrogen of (Por- 
TER and SNYDER), A., i, 75. 

organic matter of (GorTNER), A 
248, 310, 311; 
Suaw), A., i, 376. 

formation of ortstein and laterite in 
(StrEMME), A., i, 512. 

phosphorus in (PoTrEr and Benton), 
A., i, 76 

extraction of phosphoric acid from 
(HALE and HARTLEY), A., ii, 41. 

effect of bacteria om phosphates in 
(Hopkins), A., i, 431. 

effect of lime and magnesia on sulphur 
in (MacINTIRE, WILLIs, and Ho.p- 
ING), A., i, 723. 

effect of sulphuric acid in, * ~ 
growth of beet (ANDRI{K), A 
620. 

distribution and estimation of _— 
in (ALway and McDote), A re 
509; (Bovyoucos), A., i, 510. 

calcareous, formation of «“ black al- 
kali” in (BREAZEALE), A., i, 724. 


op §, 


(GoRTNER and 
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orthoclase-bearing, availability of pot- | 


ash in (Briecs and BREAZEALE), 
A., i, 511. 
peat, effect of sulphur in, on under- 


ground building work (Kwut ; | 


THORNER), A., i, 76. 


nucleic acid derivatives in (Borrom- 


LEY), A., i, 724. 
effect of the reaction of, on the avail- 
ability of ammonium sulphate (Cook 
and Atuison), A., i, 623. 
determination of the reaction of 
(CHRISTENSEN), A., i, 684. 
estimation of ammonia in (BARAGIOLA 
and Scuvupp ti), A., ii, 380. 
estimation of the total carbon 
(SCHOLLENBERGER), A., ii, 103. 
estimation of organic carbon 
(SHorery and Fry), A., ii, 422. 
estimation of carbonates in (HuTIN), 


in 


in 


A., ii, 541. 

estimation of nitrogen in (LATSHAW), 
A., ii, 100. 

estimation of nitric nitrogen in 


(GREAVES and Hirst), A., ii, 578. 


| Solutions (Horrsa), 


Soils, estimation of nitrates in (DAvIs), 
A., ii, 329. 
estimation of phosphorus in (Rost), 
A., ii, 579 
estimation of phosphoric acid 
(Smirn), A., ii, 100. 
Soil solutions (VAN Zyt), A., i, 439. 
extraction and analysis of (RAMANN, 
MArz, and Bauer), A., i, 311. 
Solanine (HEIDUSCHKA and SIEGER), 
A., i, 407. 
Solids, constitution and properties of 
(LANGMuTIR), A., ii, 19. 
black, radiation from (Scumrpr), A., 
ii, 406. 
electric double-layer at the contact 
of liquids and (FRENKEx), A., ii, 
191. 


in 


vapour pressure of (ScHMIDT), A., ii, 
Solubility, effect of pressure on (SILL), 
A., ii, 75. 
in mixed non- -aqueous solvents (MArR- 
DEN and Dover), A., ii, 243. 
in water, pyridine, and in aqueous 
pyridine (DEHN), A., ii, 445. 
of acids, effect of neutral salts on 
a and Tay or), A., ii, 
f 
of non-electrolytes, influence of salts 
on (v. EvLER and SvAnBERG), A., 
ii, 445. 
of salts, effect of other salts on 
(HARKINS and Parngz), A,, ii, 75; 
(HARKINS and Pearce), A., ii, 76, 
ue 
Solubility product, 
(Hitt), A., ii, 242. 
A., ii, 409, 410. 
ii, 445. 


non-constancy of 


theory of (HARTUNG), A., 


structure of (v. WrEIMARN), A., ii, 
126. 
physical properties of, and their 


mixtures (ANDERSSON), A., ii, 126. 
refraction of (BLANC), A., ii, 229. 
photoelectric ionisation of (VoLMER), 

A., ii, 353. 


electrical conductivity of (TayYLor 
and AcrEB), A., ii, 7, 8. 

aqueous-alcoholic, specific heat of 
(Ko.osovskI), A., ii, 65. 


osmotic theory of (JELLINER), A., ii, 
294. 

evaporation of (PLAISANCE and PeEr- 
VIER), A., ii, 378. 

viscosity of (ARRHENIUS), 
443. 

influence of the solvent on equilibrium 
in (Smits), A., ii, 171. 

colloidal. See Colloidal solutions. 

non-aqueous (CURTIS and Burns), A., 
ii, 260. 


A., ii, 
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Solvents, influence of electrolytes on 
the dissociation of (SAcHANoy), A., 
ii, 128. 
application of Beer’s law to (STEWART 
and Wricnt), T., 183; A., ii, 
186. 

Sorbite (DEJEAN), A., ii, 535. 

Sorghum vulgare, occurrence and estima- 
tion of hydrocyanic acid in (W1LLA- 
MAN), A., i, 245, 246. 

Sozoiodol-mercury compounds (Rupp and 
HERRMANN), A., i, 516. 

Sparteine, solubility of (VALEUR), A., i, 

411. 
detection of, microchemically (Tun- 
MANN), A., ii, 518. 

Specific gravity. See Density. 

Specific volume. See Volume. 

Spectra of the elements, and their classi- 

fication (KurrErR), A., ii, 185. 


of organic colouring matters (Po- 
KORNY), A., ii, 402. 
absorption (LANKSHEAR), A., ii, 233. 


and chemical constitution of or- 
ganic compounds (Britisa As- 
SOCIATION Reports), A., ii, 435. 
of azo-compounds and their salts 
(KEHRMANN and Hempet), A., i, 
593. 
of polyhydroxyanthraquinone col- 
ouring matters (Mrek), T., 969; 
A,, ii, 558. 
of colouring matters (GHOosH and 
Warson), T., 815; A., ii, 523. 
of indigo derivatives (LirscHiTz 
and Louris), A., i, 586. 
of metal-ammines (SHIBATA and 
Matsuno), A., ii, 186. 
of, phthaleins (Morr), A., ii, 349, 
557. 
of pyrazole and its derivatives (Ro- 
ZANOV), A., ii, 284. 
of unsaturated substances (Mac- 
BETH and Srewarr), T., 829; 
A., ii, 522. 
are and spark, of metals (TAKAMINE 
and Nitra), A., ii, 402. 
emission (STARK), A., ii, 281. 
high-frequency (LEpoux-LEBARD and 
DAUVILLIER), A., ii, 283; (S1Ec- 
BAHN), A,, ii, 402. 
infra-red absorption, of diatomic gases 
(BRINSMADE and KeEmBLR), A., ii, 
402. 
Réntgen-ray, of crystals (Smirs and 
ScueErFer), A., ii, 78. 
of isotopic elements (SIEGBAHN and 
Srenstr6m), A., ii, 524. 
ultra-violet absorption, quantitative 
light-filter for (PEskov), A., ii, 
349. 
of blood-sera (Lewis), A., ii, 62. 


ii. 765 


Spectrochemistry of beuzene derivatives 
(v. AUwErRs), A., i, 266. 

Spinacene, and its derivatives (CHAP- 
MAN), T., 56; A., i, 193. 

Spleen, enzymes of the (Morsg), A., i, 
606. 

Stachydrin from lucerne hay (STEEN- 
Bock), A., i, 439. 

Stains for microscopic work, derived 
from methylene-blue (TRrIBONDEAU 
and Dusreuit), A., i, 285. 

Stannic salts. See under Tin. 

Starch, stability of solution of (PoLLirz), 

A., ii, 499. 

formation of, by moulds (Boas), A., i, 
370. 

formation of, in plants exposed to 
light of various sources (URSPRUNG), 
A., i, 504. 

determination of the gelatinisation 
temperature of (Dox and Roark), 
A., ii, 276. 

autolysis of (BIEDERMANN), A., i, 
62. 

action of formaldehyde on (WoKER), 
A., i, 61, 447; (v. KAUFMANN), 
A., i, 251; (Macer and WoKERr), 
A, i, 688. 

hydrolysis of, by malt amylase (SHER- 
MAN and WALKER), A., i, 597. 

digestion of various forms of, with 
diastase (PAULETIG), A., i, 670. 

effect of soaps on the diastatic fermen- 
tation of (KENDE), A., i, 615. 

estimation of (v. FELLENBERG), A., ii, 


estimation of, polarimetrically (Bau- 
MANN and GRosSFELD), A., ii, 223. 
estimation of, in clover (v. FELLEN- 
BERG), A., ii, 515. 
Stars, ozone in the spectra of (FOWLER 
and Strutt), A., ii, 522, 
Stas, work of (Scorr), T., 288. 
Staurolite (Hérner; WULFING and 
Horner), A., ii, 325. 
Stearic acid, p-nitrobenzyl ester (Lyons 
and Rerp), A., i, 559. 
estimation of, in butter fat (HOLLAND, 
REED, and BucKLEYy), A., ii, 50. 
Stearo-p-ethoxyanilide (DE COoNNO), 
A., i, 388. 
Stearo-p-hydroxyanilide (DE’ CoNNo), 
A., 1, 387. 
Stearo-y-methoxyanilide (DE CoNNo), 
A., i, 388. 
Stearo-a- and -8-naphthalides 
Conno), A., i, 388. 
Stearo-p-phenylenediamide (DE’ ConNo), 
A., i, 389 
Stearo-p-toluidide (pE’ Conno), A., i, 
387. 
Steel. 


(Dk 


See under Iron. 
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Stereochemical studies (HOLMBERG), 
A., i, 115. 

Stereochemistry of crystals (RINNE), 
A., ii, 18. 

Stereoisomeric compounds, surface 


tension of (BERCZELLER), A., ii, 442. 
Stibiobismuthinite (Kornic), A., ii, 487. 
Stilbene, and 2:4:6-trinitro-, additive 

compounds of (PrzIFFER, JOWLEFF, 

— MontTI, and Mut ty), A., i, 

207. 

Stilbene, aa-dibromo-2:2’-diamino- 
(RueGii), A., i, 587. 
4:4’-difluoro-, and -diiodo- (MEYER 
and Hormann), A., i, 642. 
4-nitro-2-cyano-4’-hydroxy-, and its 


acetyl derivative (PFEIFFER, KLIN- | 


KERT, and v. PoLuirzER), A., i, 
140. 

Stilbite from Hungary (Venp1), A., ii, 
493. 

Still, for use with ether (Smirn and 
Morean), A., ii, 28. 

Strontium alloys with mercury and 
sodium, equilibrium of sodium and 
strontium chlorides with (Smita and 
BrA.LeEyY), A., ii, 455. 

Strontium chloride, double salt of 

cesium chloride and (JAMIESON), 
A., ii, 139. 

equilibrium of solutions of sodium 
chloride and, with amalgams of 
sodium and strontium (SmiTH and 
BRALEY), A., ii, 455. 


Strontium, estimation of, in water 
(AvERITT), A., ii, 423. 
Strychnine, compound of mercuric 


nitrite and (RAy), T., 508; A.,i, 470. 
estimation of, in nux vomica(JENSEN), 
A, ii, 56. 
2-Styrylbenziminazoles, amino-, nitro-, 
and hydroxy-, and their derivatives 
(Kym and JurKowskt1), A., i, 176. 
Styryl cinnamylidenemethyl ketone, 
additive compounds of (PFEIFFER, 
JOWLEFF, Fiscner, Monti, and 
MuLLy), A., i, 208. 
6-Styryl-2:4-diphenylpyryl ferrichloride 
(Ditrney), A., i, 661 


Styryl methoxycinnamylidenemethyl 
ketones, and their derivatives 
(PFEIFFER, JOWLEFF, FISCHER, 


Montt, and Mutty), A., i, 209. 

Styryl p-methoxystyryl ketone, additive 
compounds of (PFEIFFER, JOWLEFF, 
Fiscuer, Monti, and Mutty), A., i, 
208. 

Styryl methylenedioxycinnamylidene- 
methyl ketone, additive compound of 
perchloric acid and (Preirrer, Jow- 
LEFF, FiscHER, Monti, and MULLY), 
A., i, 209. 
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Substance, C,H,N,S, from formaldeliyde 
and thiocarbamide (Dixon and 
Taytor), A., i, 12. 

C,H,N,S, from acetaldehyde and thio- 
carbamide (Dixon and Taylor), 
A., i, 11. 

C,;H,N,S,, from methylene «i-iodide 
and thiocarbamide (Dixon and 
Taytor), A., i, 12. 

C,;H,O,NCl,, from carbonyl chloride 
and a-ethoxyammonium chloride 
(JonEs and Nevrrer), A., i, 825. 

C;H,0,N,S, from carbomethoxythio- 
carbimide and aldehyde-ammonia 
(Drxon and Taytor), A., i, 12. 

C;H,,;0,;N,Cl, from carbonyl chloride 


and ethoxyamine (JONES and 
NEvFFER), A., i, 325. 
C,H,.0.N,8, from carbethoxythio- 


carbimide and aldehyde-ammonia 
(Drxon and Taytor), A., i, 12. 

C,H,ON, from p-benzoquinone and 
acetaldeh yde-ammonia (GHosn), T., 
611; A., i, 518. 

C,H,ON, from pyrrole-2-aldehyde and 
acetone (LUBRZYNSKA), A., 1, 53 
C,H,,0;N, from ethyl bromoacetate 
and hydroxylamine (Jongs and 

WERNER), A., i, 381. 

C,sH,O,NCl,, from carbonyl chloride 
and a-benzyloxyammonium chloride 
(Jonzs and Nreurrrr), A., i, 325. 

O,H,,0;, from trimethyl glucose and 
hydrocyanic acid (DENHAM and 
Woopuovuse), T., 248. 

C,H,,ON, from pyrrole-2-aldehyde 
and methyl ethyl ketone (LuBRzyn- 
SKA), A., i, 53. 

C,,H,O,;N,, from 3:3’-diphenol and 
nitrous acid (BorscHe), A., i, 558. 
C,,H,,ON, from pyrrole-2-aldehyde 
and acetophenone (LUBRZYNSKA), 

A., i, 53. 

C,;H,,0,N,, from trinitroacetylamino- 
phenol and aminosalicylic acid 
(MeLpo.a, Foster, and Bricurt- 
MAN), T., 538; A., i, 4538. 

CygH,,0,No, from phenylhydrazine and 
opianic acid (Mirrer and Sen), T., 
991. 

C,gH,,0,, from anthraquinone and 
acetaldehyde-ammonia (Guosn), T., 
611; A., i, 518. 

Cy9H,N 2, from cyclohexanone and pyr- 
role (TscHELINCEV, TRoNovV, and 
Karmonov), A., i, 412. 

O,;H3.N,, from acetone and pyrrole 
(TscHELINCEV and TRONOY), A.,i, 92. 

C,,H,,0,N, and its salts, from methyl 
p-dimethylamino-o-benzoylbenzoate 
and magnesium phenyl bromide 
(P#rarp), A., i, 651. 
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Substance, C.,H».0;,, from greenheart 
wood (OESTERLE), A., i, 505. 

CypHgoNy, from pyrrole, acetone and 
methyl ethyl ketone (TscHELINCEV 
and Tronovy), A., i, 412. 

C3,Hy,N,, from pyrrole and methyl 
ethyl ketone (TscHELINCEV and 
Tronov), A., i, 411. 

C34HyNq, from pyrrole, acetone and 
cyclohexanone (TSCHELINCEV, Tro- 
Nov, and KarMANOY), A., i, 413. 

CygH,,N4, from pyrrole and methyl 
hexyl ketone (TscCHELINCEV and 
Tronovy), A., i, 412. 
role (TSCHELINCEV and Tronov), A., 
i, 92. 

i-Succinamic acid, B-iodo- (KALLEN- 

BERG), A., i, 279. 

Succinic acid, preparation of, by oxida- 
tion of alkali butyrates (CAHEN and 
Hurt ey), A., i, 535. 

physiological oxidation of (WEsTER- 
LUND), A., i, 68. 

and bromo-, p-nitrobenzyl esters 
(LyMAN and Rein), A., i, 334. 

estimation of (Grey), A., ii, 517. 

Succinic acid, bromo-, action of sodium 

methoxide with (MADSEN), A., ii, 250. 

Succinic acids and their homologues 
and derivatives, crystallography of 
(STEEL), A., i, 535. 

halogen-substituted, action of potass- 
ium xanthate on salts of (HoLM- 
BERG), A., i, 115. 

cycloSuccinyldiaminotolane, 

tion of (RuGGLI), A., i, 22. 

Succinylsuccinic acid, ethyl ester, keto- 

enol isomerism of (HANTzscH), A., i, 

685. 

Sucrose (saccharose: cane-sugar), struc- 
ture of (HAwortH and Law), A., i, 
80. 

action of acids on rotation of, in 
presence of soluble salts (SAILLARD 
and WeHRuUNG), A., i, 513. 

influence of pressure on the velocity of 
inversion of (COHEN and VALETON), 
A., ii, 566. 

inversion of, by hydrochloric acid 
(WATERMAN), A., i, 631. 

effect of methyl acetate on the in- 
version of (GRIFFITH, LAMBLE, and 
Lewis), T., 390; A., ii, 302. 

adsorption of (RAKUZIN), A., ii, 294. 

resorption of, in the body (BRAHM), 
A., i, 428. 

action of formaldehyde on (HEI- 
DUSCHKA and ZirKEL), A., i, 446. 

estimation of (MULLER), A., ii, 222. 

estimation of, in molasses (STANEK), 

A., ii, 342. 


constitu- 
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Sucrose (saccharose : cane-sugar), estima- 
tion of, polarimetrically (WALKER), 
A., ii, 395. 

Sucrose phosphoric acid, fermentation of 
(DsENAB and NervusBeEre), A., i, 680. 
Sugar, formation of, in the animal 

organism (CREMER, SEUFFERT, BER- 
GER, PAPE, and Fasiscue), A., i, 
240. 

formation of, in the liver (BALDEs and 
SILBERSTEIN), A., i, 673 

assimilation and fermentation of 
(Boxorny), A., i, 681. 

in blood (McDAnELLand UNDERBILL), 

A., i, 359. 
nature of (McGuiIcAn), 
359. 

estimation of, filter tube for (Boxr- 
RICKE), A., ii, 547. 

estimation of, in blood (Rainy and 
Hawick), A., ii, 49; (WoLF and 
BALL), A., ii, 106; (McGuican), 
A., ii, 428. 

in blood and urine, estimation of 
(CAMMIDGE), A., ii, 276. 

estintation of, in meat extracts (SMITH), 
A., ii, 49. 

estimation of, in urine (Myers), A., ii, 
221; (VaNnrnNo and BERTELE), A., 
ii, 342; (Stpersky), A., ii, 548; 

(Rvoss), A., ii, 549 ; (Lenk), A., ii, 

555. 

|  invert-. See Invert-sugar. 

| Sugars, mutarotation of (Hupson and 

Yanovsky), A., i, 445. 

| rotation and cryoscopic behaviour of, 
in formamide and in water (MAc- 
KENZIE and Guosh), A., i, 79. 

polarisation of solutions of, without 
treatment with acetates (PELLET), 
A., ii, 428. 

precipitation of reducing substances 
from impure solutions of, by lead 
acetate (PELLET), A., i, 8. 

sublimation of (GuosH), A., i, 80. 

degradation of (WEERMAN), A., i, 
546. 

origin of nitrogenous pigments in the 
products from refining (STANEK), 
A., i, 544. 

preparation of the bromoacetyl deri- 
vatives of (DALE), A., i, 7. 

action of dipheny)methanedimethyl- 
dihydrazine with-(v. Braun), A., i, 
251. 

reducing, action of amino-acids on 

(MAILLARD), A., i, 251. 
estimation of (ScHooRL and REGEN- 
BOGEN ; PELLET), A., ii, 222. 

analysis of (ROLLE), A., ii, 104. 

analysis of foods containing (Lasoux 


ae 


and RonneEt), A., ii, 582. 
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Sugars, fluorescent reaction to distinguish 
(GUGLIALMELI), A., ii, 276. 

estimation of (WoLF; Lérrz; ScHOORL 

and Koiruorr), A., ii, 514. 

estimation of, in blood (FEtc1), A.,i,64. 

Sulphamidobenzoic acid, azide and 
hydrazide of, and their derivatives 
(ScurRaDER), A., i, 709. 

Sulphanilic acid, 3-nitro-, preparation of 
(FARBENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 87. 

Sulphide, C,H,,S, and its derivatives, 
from 2-methyltetrahydrothiophen 
(GRISCHKEVITSCH-TROCHIMOVSK]), 
A., i, 158. 

C,H,,8, and its methiodide, from 
2-methylpentamethylene sulphide 
(GrisCHKEVITSCH-TROCHIMOVSKI), 
A., i, 158. 

Sulphides, dissociation pressure of 
(ALLEN and LomBarp), A., ii, 194. 

action of, on metallic silver (HAHN), 
A,, ii, 871. 

cyclic, properties and reactions of 

(GRISCHKEVITSCH-TROCHIMOV- 
SKI), A., i, 158. 
decomposition of (GRISCHKEVITSCH- 
Trocnimovsk]), A., i, 157. 
estimation of, in ores (SCHEIDLER), 
A., ii, 503. 

Sulphinic acids, aromatic, action of di- 
and tri-phenylearbinols with (H1Ns- 
BERv), A., i, 328. 

Sulphites. See under Sulphur. 

Sulphocarboxylic acids, azides and hydr- 
azides of (SCHRADER), A., i, 709. 

p-Sulphomethylaminophenylarsinic acid 

(ABELIN), A., i, 487. 

Sulphonephthaleins, use of, as indicators 
(Luss and Acree), A., ii, 97. 

Sulphonic acids, »mino-, displacement of 
sulphonic acid groups in, by halogens 
(SupporovucH and LAKHUMALANI), 
T., 41; A, i, 198. 

Sulphonylbenzoic acid, 0-amino-. 
Sulphamidobenzoic acid. 

Sulphonylpheny]-1:3:4-triazole, 2:5-di-o- 
amino-, and 1-amino-2:5-di-o-amino- 
(ScurapeEr), A., i, 709. 

5-Sulpho-3-phenyl-4¢-pentenoic acid, 
and a-bromo-, and their derivatives 

(Norrsoum), A., i, 28. 

Sulphur, atomic weight of (MoLEs; 

GuyYE), A., ii,-257. 

black (NeumANN), A., ii, 464. 

colloidal, formation of, from sulphides 
(Dirrier), A., ii, 443. 

absorption of light by solutions of 
(PrutBiap), A., ii, 557. 

in soils, effect of lime and magnesia 
on (MAcINTIRE, WILLIs, and Hotp- 

ING), A., i, 7238. 


See 
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Sulphur metabolism. See Metabolism. 
action of, on naphthenes(FRIEDMANN), 
A., i, 13. 
apparatus for extraction of, from 
arsenic trisulphide (v. SPALLART), 
A., ii, 102. 
Sulphur compounds in urine (SALKow- 
SKI), A., i, 304. 
estimation of, in lime-sulphur liquids 
(W6seER), A., ii, 503. 
estimation of, in urine (WEIss), A.., ii, 
217. 
Sulphur chloride, action of, on metals 
(Domanick}), A., ii, 369. 
dioxide, adsorption of, by charcoal 
(WiLurAMs), A., ii, 362. 
action of, on metallic oxides (HAm- 
MICK), T., 379; A., ii, 306. 
reactions between ammonia, ammon- 
ium thiosulphate, and polythion- 
ate and (EsPENHARN), A., ii, 310. 
estimation of (SWEENEY, OUTCAULT, 
and Witnrow), A., ii, 577. 
estimation of, iodometrically (Frr- 
Guson), A., ii, 267. 

Sulphurous acid, preparation of 

(Harr), A., ii, 256. 
electrolytic oxidation of (M. pE K. 
and N. J. THompson), A., ii, 137. 

Sulphites, velocity of reaction of iod- 

ates with (EccErT), A., ii, 197. 
estimation of, iodometrically (FErR- 
Guson), A., ii, 267. 

Sulphuric acid, optical investigation 
of mixtures of nitric acid and 
(ScHAEFER and NIGGEMANN), 
A., ii, 186. 

ionisation of (MULLER), A., ii, 117, 

adsorption of, by ferric hydroxide 
(DitT LER), A., ii, 443. 

distillation of mixtures of nitric 
acid, waterand(PAscat), A.,ii,569. 

purification of, from nitric acid 
(STEENBERGEN), A., ii, 421. 

reaction of ethyl alcohol with 
(Evans and ALBERTSON; Krk- 
MANN), A., i, 314. 

action of hydrogen on (JoNEs), A., 
ii, 530. 

action of, on nitrobenzene (Cross- 
LEY and OcILvie), A., i, 328. 

titration of (GyZzANDER), A., ii, 39. 

detection of arsenic in (KLING), A., 
ii, 579. 

free, detection and estimation of, in 
presence of sulphates (VuiQuin 
and EnrAt), A., ii, 268. 

rapid estimation of (RIcHMOND and 
MERREYWETHER), A., ii, 503. 

estimation of, in presence of nitric 
and picric acids (RICHARDSON), 

A., ii, 158. 
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Sulphur :— 

Sulphuric acid, estimation of arsenic 

in (PérkerInN), A., ii, 180. 

fuming, estimation of free sulphur 
trioxide in (PARKER), A., ii, 420. 

Sulphates, formation of double nitr- 

ates and (MAssryk), A., ii, 412. 

precipitation of, by barium chloride, 
in presence of iron (Smirs), A., 
ii, 371. 

distribution of, between corpuscles 
aud plasma in_ blood (DE 
Borer), A., i, 671. 

Persulphates, detection of, in presence 
of other per-salts (MONNIER), A., ii, 
98. 

Thiosulphates, estimation of, volu- 
metrically, with iodine (KEMPF), 
A., ii, 502. 

Hyposulphites, use of, in gas analysis, 
to replace pyrogallol (Descamps), 
A., ii, 216. 

Sulphur organic compounds :— 

Sulphurous acid, ary! esters of 
(RicuTser), A., i, 24. 

action of pyridine and of piperidine 
on (RAFFo and Ba.pvuzzi), A., i, 
382. 

Sulphur detection and estimation :— 
detection of, microchemically (Emicu), 
A., ii, 218. 

estimation of, in iron and steel (PuL- 
SIFER), A., ii, 100. 

estimation of, in roasted ores (PEéRE- 
GRIN), A., ii, 179. 

estimation of, in organic compounds 
(Mert and Ltr), A., ii, 383. 

detection and estimation of, in petro- 
leum (FRANCIS and CRAWFOR)), A., 
ii, 379. 

estimation of, in pyrites (ZAy), A., i 
328; (PuHiturrs), A., ii, 379 
(CralG), A., ii, 420. 

estimation of, in vulcanised rubber 
(Eaton and Day), A., ii, 150. 

estimation of, in urine (GIVENS), A., 
ii, 180. 

Sulphuric and Sulphurous acids. 
under Sulphur. 
Sun, ozone in the spectrum of (FowLER 

and Srrutt), A., li, 522. 

Supercooling and capillarity (BiczELow 

and RYKENBOER), A., ii, 444. 

Superphosphates. See under Phosphates. 

Surface tension (HARKINS, Brown, 
and Daviess), A., ii, 238; (HArR- 
KINS, DAviEs, and CLarRk), A., ii, 
239. 

measurement of, by means of drop 
weights (PERRoT), A., ii, 408 

determination of, by means of vortex 

rings (KuTTER), A., ii, 69. 


i, 
; 


See 
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Surface tension, tables of (Somocyt), 

A., ii, 124. 

of liquids (JAEGER and Kany), A., ii, 
69, 70, 71. 

of mixed liquids (MorGAN 
Evans), A., ii, 561. 

of metals and alloys(SmirH), A., ii, 408. 

of stereoisomeric compounds (BErc- 
ZELLER), A., ii, 442. 

Swelling of substances in contact with 
water (Katz), A., ii, 245. 

Swine, effect of wheat on the growth 
and development of (McCoLium, 
Srmmonps, and Pyrrz), A., i, 184. 

Systems, containing many components 

(Erret), A., ii, 565. 


and 


2. 


Tanning, theories of (PRocTER and WIL- 
son), A., i, 91. 

Tannins, detection of, in plant tissues 
(Spreruicnr), A., ii, 400. 

Tantalum chloride, stability of, and its 
use in atomic weight determinations 
(SEARs), A., ii, 481. 

Tantalum, estimation of, in steel (KEL- 
LEY, Myers, and ILLINGWorTH), A., 
ii, 546. 

Tapiolite from Western Anstralia (Simp- 
son), A., ii, 377. 

Tar, vacuum, alcohols and bases of 
(PicreT, Kaiser, and LABoucHERE), 
A., i, 515. 

Tartaric acid, sterical relationship of 
glyceraldehyde and (Wont and 
Momper), A., i, 319. 

calcium salt, crystallisation of (CHart- 
TAWAY), A., i, 4. 

cinnamates of (ERLENMEYER and 
HILGENDORFF), A., i, 26. 

esters, rotation of (PaTrErson), A., 
ii, 3, 4, 5. 

metallic and amine esters, rotatory 
power of (CASALE), A., i, 378. 

p-nitrobenzyl ester (REID), A., i, 334. 

amides and imides of (CASALE), A., i, 
545, 643. 

azide and hydrazides of, and their 
derivatives (CurtTius and OR8L- 
GART), A., i, 638. 

detection of (BroEKsMIT), A., ii, 429. 

estimation of, in presence of calcium 
tartrate (CARLES), A., ii, 278. 

Tartranilic acid. See Phenyltartramic 
acid. 

Teeth, estimation of selenium in (GaAss- 
MANN), A., ii, 540. 

Telephone receiver, use of, as an indi- 
cator in electrical conductivity meas- 
urements (WASHBURN and PARKER), 
A., ii, 235. 
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Tellurium, atomic weight of (STAHLER 
and Teson), A., ii, 202. 
Tellurium alloys with silver (CH1KA- 
SHIGE and Sarro), A., ii, 139. 
Tellurium perchlorate (FicnTeR and 
Scumip), A., ii, 203. 
Telluric acid, reduction of (BENGER), 
A,, ii, 569. 
methyl ester (PeLini), A., i, 2. ° 
Tellurium organic compounds " (Leper- 
ER), A., i, 134. 
Temperature, critical. See Critical. 
high, reactions at (Lewis), T., 1086 ; 
(RurrF and JELLINEK), A., ii, 92; 
(Rurr and LAuscHKe), A., ii, 95. 
Terephthalic acid, p-nitrobenzyl ester 
(Lyons and Rerp), A., i, 559. 
Terephthalic acid, p- dihydroxy, ethyl 


ester, keto-enol isomerism of 
(Hanrzscn), A., i, 685. 
Terephthaylidenedicyanoacetic acid, 


ethyl ag (KAUFFMANN and JEuUT- 
TER), A., 395. 
Terephihaylidenedieyanoacetophenone 
(KAUFFMANN and JruTrER), A., i, 
395. 
Terephthalylidenedi-indandione 
(KAUFFMANN and JEUTTER), 
395. 
Terephthalylidenedimalononitrile 
(KAUFFMANN and JEuTTER), A., i, 395. 
n- and iso-Teresantalic acids, and their 
salts and derivatives (RUPE and 
Tomi), A., i, 138. 
Terpenes, aliphatic (ENKLAAR), A., i, 
111, 377 
action of ozone on (Harries and 


A., i, 


NERESHEIMER), A., i, 211. 
Terpin, crystallographic constants of 
(Rosk), A., ii, 257. 
Terpineol, hydration of, with acids 
(Prins), A., i, 518. 
Tethelin, influence of, on growth of 


white mice (RoBERTSON and Drum- 
MOND), A., i, 673. 
Tetra-acetylglucosidoglycollonitrile 
(FiscHER and BERGMANN), A., i, 658. 
Tetra-acetylglucosidomandelic acid, 
ethyl esters and amides of (FiscnEr 
and BERGMANN), A., i, 658. 
Tetra-anisylideneaminodiphenyl-p-azo- 
phenylene (HrIpuUscHKA and GoLp- 
STEIN), A., i, 484. 
Tetrabenzylideneaminodiphenyl-p-azo- 
phenylene (HEIDUSCHKA and GoLpD- 
STEIN), A., i, 484. 
Tetra-p-chlorobenzylideneaminodiphen- 
yl-p-azophenylene (HrIDUSCHKA and 
GoLDsTEIN), A., i, 484. 


Tetracinnamylideneaminodiphenyl-p- 
azophenylene 
GOLDSTEIN), 


(HeipuscHKA and 


A., i, 484. 
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Tetraethylrexcaminoarsenobenzene 
hydrochloride (FARBWERKE VORM. 
Meister, Lucius, & Brinine), A., 
i, 359, 

Tetraethylammonium 

(GuTBIER, FELLNER, 
Fatco, KRELL, Scuvtz, 
WoERNLE), A., i, 542. 
palladotribromide (GUTBIER 
FELLNER), A., i, 542. 
silicate (ScHWARZ), A., ii, 32. 

Tetraethylhydrindacenes Wee 
FLEISCHER, and Gorrerd®), A., i, 574. 

Tetraethylhydrindacene-1:3-diones 
ww FLEISCHER, and GoFFERJE), 

, i, 574. 
sincinguiacninetn 
A., i, $22. 

Tetrahydrofurandicarbamic acid, di- 
hydroxy-, silver salt (CuRTIUS and 
Darapsky), A., i, 638. 

Tetrahydrofurandicarbamo- -dilactone, 
dihydroxy- (Curtius and DaraPsky), 
A., i, 638. 

Tetrahydrothebainone, hydroxy-, and 
its methiodide (FrEUND and SPEYER), 
A., i, 219. 

‘* Tetrahydrothebaone,” 7-hydroxy- 
(FREUND and Speyer), A., i, 219. 

Tetrahydrothiophen, preparation of, and 
its derivatives (GRISCHKEVITSCH- 
Trocuimovsk]), A., i, 154. 

Tetramethoxyacetophenone 


palladichloride 
KRAUTER, 
and 


and 


acid (EHRLICH), 


(NIEREN- 


STEIN), I’., 7; A., i, 150. 
2:3:4:6-Tetramethoxybenzoic acid, and 
its derivatives (NIERENSTEIN), T., 6; 


A., i, 150. 
2:2’ .4:4’- Tetramethoxydiphenylmethane 
(PFEIFFER and GRIMMER), A., i, 662. 
6:7:6’:7’-Tetramethoxyindigotin, 4:4’- 
and 7:7’-dibromo- (JoNEsS and Rosin- 
son), T., 921. 
3:6-Tetramethyldiamino-9-p-hydroxy- 
phenylxanthene, and its benzoyl de- 
rivative (GHosH and Watson), T.,827. 
Tetramethyldiaminophenazine (Kar- 
RER, KEHRMANN, and FALCONNIER), 
A., i, 356. 
Tetramethyldiaminodiphenylmethyl B- 
anthraquinonyl sulphone (HINSBERG), 
A., i, 329. 
4’:4’-Tetramethyldiaminotriphenyl- 
carbinol. See Malachite-green. 
Tetramethyl/ecxaaminoarsenobenzene 
hydrochloride (FARBWERKE vVoRM. 
MeIster, Lucius, & Brinine), A 
i, 359. 
Tetramethylammonium iodide, crystal- 
line structure of (VEGARD), A.,ii,296. 
palladichloride (GuTBIER, FELLNER, 
KrAvuter, FAtco, Krevi, Scuvuz, 
and WoERNLE), A., i, 542. 
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Tetramethylammonium palladochloride 
(GuTBIER, FELLNER, KRAUTER, 
Fatco, Krect, Scuviz, and 
WoERNLE), A., i, 541. 

2:3:5:7-Tetramethylbenzo-y-pyrone, pre- 
paration of, and its salts and derivatives 
(Stmonis and Herovici), A., i, 580. 

2:4’-Tetramethyldiaminophenyl m-tolyl 
ketone (v. Braun), A., i, 175. 

Tetramethylorcinol, derivatives of 
(HERz1c and WEnzz1), A., i, 133. 

Tetramethylurinoporphyrin, tetra- 
chloro-, dihydrochloride (FiscHEr), 
A., i, 713. 

Tetraphenylethane, synthesis of (ScHAR- 
vin and Piacuvrta), A., i, 179. 


Tetraphenylfuran, 3:4-di-p-nitro- 
(FrANcIs), T., 1039. 
Tetraphenylmethane, preparation of 


(GoMBERG and Kamm), A., i, 642. 
Tetraphenylmethane-o-carboxylic acid, 
and its salts (Copisarow), T., 17; 
A., i, 145. 
Tetrapiperonylideneaminodiphenyl-p- 
azophenylene (HEIDUSCHKA and 
GonpstTKiIn), A., i, 484, 
Tetravanillylideneaminodipheny]l-p-azo- 
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Thermometer, stem 
(WHEELER), A., ii, 65. 

Thermostat for use with a polarimeter 
(Pau), A., ii, 5. 

Thienyldichloroarsine (SreINKoPF and 
BAUERMEISTER), A., i, 303. 

Thienyl ketones, preparation of (STEIN- 

| opr), A., i, 278. 

| Thiocarbamide, salts of (Dixon), T., 
684; A., i, 545. 

compounds of alkyl esters with (Tay- 
Lor), T., 650; A., i, 514. 

action of acetic anhydride on, and its 
potassium derivative (WERNER), 
A., i, 11. 

compound of antimony trichloride and 
(VaNINO and Mussenvue), A., i, 
196. 

formation of guanidiue from(ScuMIprT), 


correction of 


phenylene (HEIDUSCHKA and GoLp- | 


STEIN), A., 1, 484. 

Thalleicquinine (CHRISTENSEN), A,, 

i, 51. 
Thallium salts, effect of, on lactic fer- 
mentation (RicHET), A., i, 370. 

Thallium borate, crystal structure of 
(SCHARIZER), A., ii, 473. 

Thallous fulminate (W6HLER and 
Martin), A., i, 383. 

Thallium ammines (EPHRAIM and MILL- 
MANN), A., ii, 320. 

Thaumasite from New Jersey (Brown), 
A., ii, 146. 

Thebaine (FREUND and SrryeEr), A., i, 
217. 

Thebainone, hydroxy-, and its deriva- 
tives (FREUND and SPEYER), A., i, 218. 

Theobromine, estimation of (D&Bour- 
DEAUX), A., ii, 848; (RADFoRD), 
A,, ii, 519. 

estimation of, in cacao and chocolate 
(Savini), A., ii, 109. 

Thermal properties, relation between 
chemical constitution and, of or- 
ganic compounds (PAGLIANI), A., 
li, 120. 

diffusion, separation of gases by 
(CHAPMAN), A., ii, 444. 
dissociation of alkali haloids (Epn- 
RAIM), A., ii, 531.° 
Thermochemistry, use of sodium per- 
oxide in (MrxTeEr), A., ii, 123. 
Thermo-element. copper-constantan 
(RIicHARDs and RicuTEr), A., ii, 232. 


A., i, 449. 
Thiocarbamides, interaction of alde- 
hydes and (Dixon and Tay Lor), 
A., i, 11. 
compounds of bismuth haloids with 
(VANINO and MussGnvus), A., i, 
197. 
compounds of mercuric nitrite and 
(RAy), T., 106; A., i, 194. 
Thiocyanic acid, formation of, in ani- 
mals (DEzANI), A., i, 676. 
ammonium salt, condensation of form- 
aldehyde with (ScHMERDA), A., i, 
545. 
Thiocyanates, detection of (CURTMAN 
and Harris), A., ii, 108. 
Thionaphthen, fe¢rabromo- (MEYER and 
WescuHe), A., i, 313. 
Thiophen-mercurihaloids an! their 
halogen derivatives (STEINKOPF), A., 
i, 302. 
Thiotolen, ¢etrabromo- 
WescHe), A., i, 313. 
Thorium, charged condition of the active 
deposits of (HENDERSON), A., ii, 351. 
Thrombin, investigations with (Rrscu), 
A., i, 303. 
in blood (GassER), A., i, 426. 
Thuringite from Colorado (LARSEN and 
STEIGER), A., ii, 148. 
Thymine-nucleoside (JOHNSON and 
Hap ey), A., i, 667. 
Thymol, solubility of, in mixtures of 
water and glycerol (MarRQuUINA), 
A., i, 689. 
estimation of (ELIoN), A., ii, 514. 
Thymolphthalein, use of, in colorimetric 
analysis (Morr), A., ii, 386. 
Thymy] p-nitrobenzyl ether (REID), A., 
i, 333. 
sulphite (RicHTER), A., i, 24, 
Thyroid, active constituent of (KEN- 
DALL), A., i, 364, 


(MEyER and 
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Tin, electrode potentials of lead and 

(Noves and Toase), A., ii, 438. 

Tin alloys with bismuth and 
cadmium (BucHeER), A., ii, 211. 
Tin salts, inhibition of digestion . pro- 
teins by absorbed (Goss), A 5 
497. 

Stannic chloride, viscosity of systems 
formed by, with benzene or esters 
(KURNAKOV, PERLMUTTER, and 
Kanov), A., ii, 360 ; (KURNAKOV 
and BekeToy), A., ii, 361. 

additive —— of (PFEIFFER. 
JOwWLEFF, FiscHER, MONTI, and 
Mutty), A., i, 208. 
Tin estimation and separation :— 
electroanalysis of (BAruEcAs), A., ii, 
106. 


with 


estimation of, volumetrically (HatL- | 


LETT), A., ii, 46. 

estimation of, in alloys (HAGMAIER), 
A,, ii, 181. 

estimation of, in tin-plate (KoLTnorr 
and vAN LonuIzEN), A., ii, 426. 


estimation of, and its separation from | 


antimony (PRIM), A., li, 392. 
separation of tungsten and (TRAVERS), 
A., ii, 545. 


Tin plate, detinning and analysis of 


(Hetse and CLEMENTE), A., li, 337. 
estimation of tin in (KoLrHorr and 
VAN Lonuizen), A., ii, 426. 
Tissues, animal. See Animal tissues. 
chemical individuality of the elements 
of (LEVENB), A., i, 363. 
muscular, glycolytic properties of 
(HoaGLANp and MANSFIELD), A., 
i, 674. 
urea in (HOAGLAND and 
FIELD), A., i, 674. 
detection of arsenic in (GAUTIER and 
CLAUSMANN), A., ii, 421. 
Titanium, pure, preparation of (Pops- 
zus), A., ii, 373. 
trichloride, use of, in analysis (MAcH 
and LEDERLE), A., ii, 580. 
dioxide, equilibrium of carbon dioxide 
and (Niee611), A., ii, 211. 

Titration flask (BrzzENBERGER), A., ii, 
499. 

Tobacco, biochemistry of (Paris), A., 

ii, 227. 

estimation of nicotine in (TINGLE and 
Fereuson), A., ii, 55 ; (THOMSEN), 
A., ii, 431. 

Tolane, o’-nitro-o-amino-, and o0v’-di- 
nitro-, and their derivatives (RUGGLI), 
4., 4, @. 

Toluene, heat of combustion of (Ricu- 

ARps and Davis), A., ii, 237. 
action of, on fermentation (BUCHNER 
and Skravp), A., i, 613. 


MANs- 
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Toluene compounds, Me = 1. 
Toluene, effect of, on the olfactory organ 
(BackMAn), A., i, 498. 
electrochemical chlorination of 
(FicHTER and GLANTZSTEIN), A., 
i, 124, 
additive compounds of (PFEIFFER, 
JOWLEFF, FiscHER, Monti, and 
MULLY), A., i, 207. 
estimation of, in coal tar oil (HARK- 
ER), A., ii, 338. 
separation of benzene, xylene and, 
from light oils (EGLoFF), A.,. ii, 
338. 
Toluene, 
nitro-, 
CoNTARDI), 


bromo-, chloro-, and iodo- 
and nitro- (KORNER and 
A., i, 86. 


o-chloro-, preparation of (BaDISCHE 
Anitin- & Sopa-Fasrik), A., i, 
258. 

o-iodo-, oxidation of, with potassium 
permanganate (MONTAGNE), 
84. 


A., i, 


and 
512; 


nitro-, estimation of (CoLvEeR 
PrIpEAUX), A., ii, 340, 
(KNEcuHT), A., ii, 427. 

2:3:6-trinitro-, and its derivatives 
(KORNER and Conraxpt), A., i, 85. 

2:4:6-trinitro-, preparation of (Hum- 
PHREY), A., i, 18. 

Tolueneazo-a-naphthalenediazosulphon- 
ic acids, potassium salts (TROGER and 
LANGE), A., i, 418. 

Tolueneazo-a-naphthylamines, and their 
salts (TROGER and Lange), A., i, 
418. 

Tolueneazo-a-naphthylanisylidenehydr- 
azines (TROGER and LANGE), A., i, 
418. 

Tolueneazo-a-naphthylcinnamylidene- 
hydrazines (TROGER and LanGe), A., 
i, 418, 

Tolueneazo-a-naphthylhydrazinesul- 
phonic acids, potassium salts (TROGER 
and LANGER), A., i, 418. 

Tolueneazo-a- -naphthylsalicylidenehydr- 
azines (TkOGER and LANGE), A,, i, 
418. 

Tolueneazo-a-naphthyl-p-tolylidene- 
hydrazines (TricrkR aud LaNGe), A., 
i, 418. 

p-Toluenesulphoniec acid, phenyl esters, 
and their derivatives (BAUDISCH and 
KARZEFF), A., i, 331. 

1-p-Toluenesulphonylamino-4-methoxy- 
2-methylthioxanthone (ULLMANN and 
v. GLENcK), A., i, 161. 

1-p-Toluenesulphonylamino-4-methyl- 
thioxanthone (ULLMANN and v. 
GLENCK), A., i, 160. 

o-Toluic acid, p-nitrobenzyl ester (REID), 

A., i, 333 
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Toluene compounds, Me = 1. 
m-Toluic acid, p-nitrobenzyl ester (Ly- 
MAN and Rerp), A., i, 334. 
p-Toluic acid, and p-thiol-, p-nitro- 
benzyl esters (Lyons and Rerp), A., 
i, 559. 

Toluic acids, o- and p-thiol-, and their 
esters (SACHS and Rerp), A., i, 87. 
0-Toluidine, condensation of formalde- 

hyde with (Kronepere), A., i, 
170. 
additive compound of, with 2:4:6-tri- 
nitrostilbene (PFEIFFER, JOWLEFF, 
Fiscuer, Monti, and Mutty), A 
i, 208. 
4-Toluidine, bromonitro-, and _nitro- 
(KORNER and Contarpt), A., i, 86. 
2:6-dinitro-, polymorphism of (ART- 
INI), A., i, 389. 
1-p-Toluidino-4-methylthioxanthone 
(ULLMANN and v. Grienck), A., i, 
160. 
8-Toluidino-8- eee ae ethyl ketones 
(Mayer), A., i, 89. 
B- -p-Toluidino-B- wue™e hexyl ke- 
tone (MAvYEr), A., i, 90. 
8-m-Toluidino-B- ‘phenylethy! nonyl ke- 
tone (MAYER), A., i, $0. 
8-p-Toluidino-8-phenylethyl styryl ke- 
tone (Maver), A., i, 144. 
3-p-Toluidino-5-phenylisooxazole (Wor- 
RALL), A., i, 336. 
p-Toluidinoveratrole, dinitro- (HIND- 
MARSH, KNIGHT, and Rosinson), T., 
946. 
p-Toluoylphenylethylene oxide, and its 
diacetate (JORLANDER), A., i, 345. 
4-0- and -p-Toluoyl-1-phenyl-3-methyl- 
pyrazoles, 5-chloro- (MICHAELIS and 
Rosaun), A., i, 480. 
Tolyl p-nitrobenzyl ethers (Rerp), A., i 
333. 
p-Tolyl carbonate, nitration of (HOLLE- 
MAN and HogEFLAKB), A., i, 133. 
o-, m-, and p-Tolyl sulphites (RicnTER), 
A., i, 24. 


p-Tolylisoamylparabanic acid (St1EGER), 
ah ee 
p-Tolylisoamylthiocarbamide (SrixcEr), 
A., 3, 173 
p-Tolylisoamy|thioparabanic 


acid 
(Sriecer), A., i, 172. 
3-p-Tolyl-2-benzylquinoxaline 
LANDER), A., i, 345 
8-p-Tolylbutane, aa-dichloro-° (¥v. 
AuweEnrs), A., i, 34. 
0-Tolylearbamide, 4-amino-, 
derivatives (Jacops and 
BERGER), A., i, 584. 


(JOR- 


p-Tolyleinnamie acid, ethyl ester, action | 


of sodium benzyl cyanide with (Daveu- 
TERS), A., i, 647. 


and its | 
HEIDEL- | 
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Toluene compounds, Me = 1. 
$-o-Tolyl-5:5-dimethylhydantoin, and its 
derivatives and 2-thio- (BAILEY and 
McPuerson), A., i, 54. 

2:4-Tolylenediammonium palladochloride 
(GUTBIER, FELLNER, KRAUTER, 
Fatco, KRELL, Scuvtz, and 
WoERNLE), A., i, 541. 

s-p-Tolylethoxymethylcarbamide (Cur- 
Tlus and VAN DER LAAN), A., i, 636. 

0-Tolylethylnitroamine, 3:4:5-trinitro- 
(JANSEN), A., i, 129. 

p-Tolylethylnitrosoamine, 
(JANSEN), A., i, 129. 

OO ee 
rhodanine (ANDREASCH), A., i, 663. 

p-Tolyl @- yee ketone (JOR- 
LANDER), A., i, 345 

p-Tolylideneazobenzene-p-hydrazone 
salts (TROGER and ProrrowskI), A., 
i, 668. 

m-Tolylmalonic acid, 6-nitro-4-cyano-, 
methyl ester (BorscHE, STACKMANN, 
and MAKAROFF-SEMLJANSK1), A., i,17. 

p-Tolyl methyl ketone, 3-chloro- and 3- 
chloro-6-nitro-, and their derivatives 
(BorscHE, STACKMANN, and Maka- 
ROFF-SEMLJANSKI), A., i, 18. 

a a yh ee and its 
derivatives (v. Auwers), A., i, 35. 
a-p-Tolyl-8- ee aB-diol (Vv. 

AvUwWERs), A., 

B-o- Tolyipropionte a B-bromo- (Vv. 
AuUWERs), A., i, 267. 

Tolylsulphone, p-hydroxy-, and its salts 
and derivatives (ZEHENTER), A., i, 
134. 

1-p-Tolyl-5-styryl-A'-cyclohexen-3-one, 
and its semicarbazone (ScHo.7z), A., i, 
463. 

Tolylthiocarbimides, condensation of 
sodiophenylacetylenewith(WorRALL), 
A., i, 335 

m-Tolylthiolbenzoic acid, 2--chloro- 
(ULLMANN and v. GLENCK), A., i, 
160. 

Torula, red, colouring matter extracted 
from (CHAPMAN), A., i, 244. 

Tourmaline, composition of (BoEKE), A., 

ii, 178. 
from Renfrew, Ontario (BrucE), 
378. 

Toxicity, relation between valency and 
(FRIEDBERGER and JOACHIMOGLU), A., 
i, 306. 

Toxins, optical activity of (RakUzIN), 

A,, ii, 286. 

adsorption of, and antitoxins by alu- 
minium hydroxide (RAKUZIN and 
Fier), A., i, 181. 

Transformation, spontaneous, direction 
of (TaNncov), A., ii, 367. 


2:5-dinitro- 


A. ii, 
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Transport numbers, dependence of, on 
the nature of the solvent (Kritcer), 
A,, ii, 118. 

Trees, forest, constituents of the leaves 
of (SEREx), A., i, 505. 

isoTrehalose, thio-, and its derivatives 
(ScHNEIDER and WreEpB), A., i, 540. 

Triisoamylammonium palladi- and pal- 
lado-chlorides (GuTBIER, FELLNER, 
KrAuter, Fatco, Kreii, Scuvtz, 
and WoERNLE), A., i, 541. 

2:4:6-Trianisylpyran oxide (DILTHEY), 
A., i, 579. 

2:4:6-Trianisylpyryl salts (Ditrney), 
A., i, 579. 

Triarylmethyls, molecular — of 


(GomBEeRG and ScHOEPFLE), i, 
551. 

Triarylmethylazides, molecular _rear- 
rangement of (SENIor), A., i, 97. 
Tribenzoylchrysophanic acid (EpER), 

A., i, 465. 
Tribenzoylemodinanthranol methyl] ether 

(Ever), A., i, 465. 
Tribenzoylphrenosin, ¢ri-p-nitro- (LE- 


VENE and West), A., i, 657. 

Tribenzylammonium palladotribromide 

(Gurpier and FEuLNER), A., i, 
542. 

palladochloride (GuTBIER, FELLNER, 
Krauter, Fatco, Ke.i, Scuvuz, 
and WoERNLE), A., i, 541. 

Tribenzylsulphinium cyanide, and its 
salts (Forster, Cooper, and Yar- 
row), T., 818; A., i, 646. 

Triboluminescence (IMHOF), A., ii, 229. 

Triisobutylammonium _palladichloride 

(GuTsrer, Fe.tuner, KRrAvurer, 
Fatco, Krewt, Scuunz, and 
WoERNLE), A., i, 542. 
palladotrichloride (GuTBIER 
FELLNER), A., i, 542. 

Tricinnamoylphrenosin (LEVENE and 
West), A., i, 657. 

Triethyl phosphite, rate of isomerisation 
of (v. ZAwipzkI and STaronkKA), A., 
ii, 83. 

Triethylammonium palladichloride (Gut- 
BIER, FELLNER, KRrAvuTer, Fatco, 
Krett, Scuutz, and WoERNLE), 
A., i, 542. 

2:3:6-Triketo-5-benzylpiperazine (Born- 
WATER), A., i, 121. 

2:3:4- ‘Trimethoxyacetophenone, 6-hydr- 
oxy- (NIERENSTEIN), T., 8; A., i, 
150. 

3:4:6-Trimethoxyacetophenone, 2-mono- 
and 2:5-di-hydroxy- (NIERENSTEIN), 
a, 3 A, b 

1:2:4-Trimethoxybenzene, 5(or 6)-nitro- 
i 5)-amino- (JoNEs and Rosinson), 
., 926. 


and 
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1:2:3- and 1:2:4-Trimethoxyphenanthra- 
phenazines (JoNEs and Rosrnson), 
-» 928. 
3:4:6-Trimethoxyphenyl 3:4-dimethoxy- 
styryl ketone, 2-hydroxy-, and its 
acetyl derivative (NIERENSTEIN), T., 
8; A., i, 150. 
3:4:6-Trimethoxy-2:5-quinoacetophenone 
(NIERENSTEIN), T., 8; A., i, 150. 
Trimethylammonium palladichloride 
(GuTBIER, FELLNER, KRAUTER, 
Fa.co, KRELL, ScHULZ, and 
WoeERNLE), A., i, 542. 
Trimethyleotoporphyrin, ¢etrabromo-, 
dibromide (FiscuEr), A., i, 712. 
1:1:4-Trimethylcoumaranone, and its 
semicarbazone (v. AUWERS), A., i, 
277. 
1:1:3-Trimethy]-2:3-dihydroindolium 
iodide (v. Braun, HErpeR, and 
NeumAny), A., i, 168. 
3:7:9-Trimethyl-4:5-dihydrouric acid, 
4-mono- and 4:5-di-hydroxy- (BILTz 
and Damm), A., i, 298. 
Trimethylene. See ay-Propylene. 
Trimethylene sulphide, and its deriva- 
tives (GRISCHKEVITSCH-TROCHIMOV- 
SKI), A., i, 153. 
Trimethylenesulphone (GRISCHKR- 
VITSCH-TROCHIMOVSKI), A., i, 154. 
1:7:9-Trimethyl-3-ethylspiro-5:5-dihy- 
dantoin (Bittz and Berervs), 
589. 
1:3:7-Trimethyl-9-ethylurie acid, pre- 
paration and derivatives of (Bitrz and 
Beretvs), A., i, 589. 
$:7:9-Trimethyl-1-ethylurie acid (BiLrz 
and Max), A., i, 590. 


A,, i, 


Trimethyl lucose from cellulose mt 
| Ham and WoopHousse), T., 244; A., 
320. 


2:4:5-Trimethylphenylaminosulphonic 
acid. See y-Cumylaminosulphonic 
acid. 

2:4:5-Trimethylphenylnitrosoamino- 
sulphonic acid. See y-Cumyl]nitroso- 
aminosu!phonic acid. 


1:3:5-Trimethyl-4-piperidone, and _ its 
salts (MANNICH), A., i, 635. 
2:2:6-Trimethyl-4-piperidone, prepara- 


tion of, and its salts (Kinc, Mason, 
and Scuryver), A., i, 95. 

Trional, porphyrin in urine after poison- 

ing with (ELLINGER and RIEssER), 
A., i, 715. 

Trioxymethylene, condensation of di- 
methyl-o-toluidine and (v. BRAUN and 
HEIpDER), A., i, 175. 

o- and p-Triphenetyltelluronium 
(LEDERER), A., i, 134. 

Triphenylamines, nitro- 
Larsen), A., i, 644. 


salts 


(PiccaARD and 


$28. 
Triphenylmethyl 
ScHOEPFLE), A., i, 551. 
Triphenylmethylamine nitrite (BraND- 
ER), A., i, 556. 
benzoyl derivative (VospurGR), A., i, 


20. 
ae p-chloro- 
(Senior), A., i, 97 
Triphenylmethylbromoamine (Vos- 


BURGH), A., i, 20. 
Triphenylmethy]-tert.-butylamine 
(BRANDER), A., i, 555. 
Triphenylmethylearbamic acid, ethy] 
ester (BRANDER), A., i, 560. 
Triphenylmethylcarbamide (BRANDER), 
A., i, 556 


Triphenylmethyld ichloroamine (Vos- 
BURGH), A., i, 20. 
Triphenylmethylhydrazine, -chloro., 


hydrochloride (SENIoR), A., i, 97. 
Triphenylmethylhydroxylamines, molec- 
ular rearrangements of (STAGNER), 
A., i, 23. 
Triphenylmethylmethylchloroamine 
(VospureR), A., i, 21. 
8-Triphenylmethy1-8-methylhydroxyl- 
amines, molecular rearrangements of 
(Streciitz and STaGNER), A., i, 22. 
Triphenylmethyloxamic acid, ethyl 
ester (BRANDER), A., i, 555 
1:2:4-Triphenylcyclopentadienedihydro- 
pyridazine, 6-nitro- (HALE), A., i, 56. 
aay-Triphenylpropan-a-ol (ORECHOV and 
GRINBERG), A., i, 451. 
aay-Triphenyl-A*-propene, and bromo- 
(ORECHOV and GRINBERG), A., i, 451. 
Triphenylpyranol, reactions and deriva- 
tives of (DiLTHEY), A., i, 578. 


Tripropylammonium palladichloride 
(GuTBIER, FELLNER, KRAUTER, 
Fatco, Krexit, Scnuiz, and 


WoERNLE), A., i, 542. 

pallado-tribromide and _ -trichloride 
(GuTBIER and FELLNER), A., i, 
542. 

Trithienylarsine (STEINKOPF and Baver- 
MEISTER), A., i, 303. 

Tritico-nucleic acid (READ and To1TING- 
HAM), A., i, 596. 

Troostite, formation of (DrsEan), A.,, ii, 
477, 535. 

Tropinone, synthesis of, and its dipiper- 
onylidene derivative (Ropinson), T., 
762; A., i, 581. 

Trouton’s rule, application of, to homo- 
logous series (HERZ), A., ii, 441, 

Trypsin, action of pepsin on (Lone and 
Hutt), A., i, 361, 602. 

Tryptic digestion. See Digestion. 
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Triphenylearbinols, action of aromatic | 
sulphinic acids on (HINSBERG), A., i, | 


(GoMBEKG and 
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Tryptophol, detection of, in fermentation 
products (Enruicn), A., i, 309. 
Tubera salep, colloidal solutions of 
(GurBIER and KRAvTLE), A., ii, 244, 
298, 299. 
Tuberculin, properties of (RakuzIN and 
FurEr), A., i, 181. 
adsorption of, by aluminium hydr- 
oxide (RakUZzIN and FLIER), A., i, 
428. 
Tungsten, structure of (Desye), A., ii, 
574. 


high-frequency spectrum of (LEDOUXx- 
LEBARD and DAvVILLIER), A., ii, 
283. 
equilibrium of water vapour with 
(WOHLER and Pracenr), A., ii, 455. 
new compounds of (Hix), A., ii, 36. 
Tungsten alloys with copper, iron, nickel, 


and zine (IRMANN), A., ii, 478. 


Tungstates, complex, analysis of 
(SWEENEY), A., ii, 45. 
Polytungstates, constitution of 


(RosENHEIM, Preck, and PINSKER), 
A., ii, 35. 

Tungsten estimation and separation :— 
estimation of, in wolframite (GUGLI- 
ALMELLI and Horns), A., ii, 545. 

estimation of, in tungsten steel (VAN 
Dury), A., ii, 181 

separation of tin and (TRAvERs), A., 
ii, 545. 

Tungsten steel, estimation of tungsten 
and silicon in (vAN Dury), A., ii, 181. 

Turnips, swede, hydrolysis of proteins of 
(WiturAmMs), A., i, 375. 

Turpentine, obtained in preparation of 
cellulose from wood ({HALsE and 
DEDICHEN), A., i, 398. 

Tyrosinase, nature of (FoLpmeErRs), A., i, 
485. 

r-Tyrosine, asymmetric scission of, by 
bacilli (Tsups1), A., -i, 679. 

s-Tyrosineglycinecarbamide, and its 
dipotassium salt (JoHNson and Haun), 
A., i, 476. 

Tyrosol (p-hydroxyphenylethanol), syn- 
thesis of, and its esters (PIscHTSCHI- 
MUKA), A., i, 87. 

detection of, in fermentation products 
(Enruicn), A., i, 309 


U. 


Ultramarines, constitution and formation 
of (Bock), A., ii, 475. 
natural and artificial (DoELTER), A., 
ii, 147. 
Unsaturated compounds, absorption 
spectra of (MacBern and Srewart), 
T., 829; A., ii, 522. 
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Unsaturated compounds, state of satura- 
tion of the linking in (Lexy), A., i, 
261. 
molecular volumes of (LE Bas), 
442, 
condensation of (Prins), A., i, 685. 
Uracil-cytosine-dinucleotide, and its 
brucine salt (JoNEs and Reap), A., i, 
596. 


A,, ii, 


Uralite from  Pellinge, 
(MAKINEN), A., ii, 495. 

Uranium salts, use of, in analysis (THom- 
Linson), A., ii, 41 


Uranium dioxide, preparation of (PAR- 
sons), A., ii, 373. 
Uranyl nitrate, explosive property of 
(MULLER), A., ii, 373. 
Uranium minerals, spectra of (PEREIRA- 
Forsaz), A., ii, 113. 
Urea (carbamide), formation of, in the 
liver (CLEMENTI), A., i, 674. 
genesis of, in tissues (LoMBROSO), A 
i, 493. 
in muscular tissue (HOAGLAND and 
MANSFIELD), A., i, 674. 
formation of, by arginase (CLEMENTI), 
A., i, 358 
content of, in blood and tissues, due to 
a diet of oats (LEwis and Karr), 
A., i, 100. 


rate of excretion of (AppIs and War- | 


ANABE), A., i, 367. 


excretion of, by kidneys (AppIs and | 


WATANABE), A., i, 103. 

use of alkalis in estimating (PALET), 
A.,, ii, 555. 

See also Carbamide. 

Urease, action of (FALK, VAN SLYKE, and 
CULLEN), A., i, 182. 

Urethanes, action of phosphorus pent- 
oxide on (BIILMANN a BJERRUM), 
A., i, 382, 

Uric acid in blood of new-born children 


(Kinessury and Sgepewick), A., i, 
601. 

p-nitrobenzyl ester (Lyons and Rerp), 
A., i, 559. 

derivatives of (Bittz; Briirz and 
Heyy), A., i, 286. 


preparation of standard solutions of 
(CuRTMAN and Freep), A., ii, 107. 
estimation of (Mornis), A., ii, 279. 
estimation of, in urine (ANGIOLAN}), 
A., ii, 429. 
estimation of, in urine and in blood 
(BocERrt), A. li, 518. 
y-Uric acid, 5-amino-, 5-chloro-, 5- 
hydroxy-, and their derivatives (Brirz 
and Heyy), A., i, 287. 
Uric acid-4:5-diglycol dimethyl ether. 
a 4:5-Dimethoxy-4:5-dihydrouric 
ack 


Finland | 


SUBJECTS. 


| Urine, effect of alkaline earth = 
on the acidity of (MayER), A 
239. 

| excretion in, during brief fasts (NEU- 

WIRTH), A., i, 366. 

human, excretion of arsenic in (LOCKE- 

MANN), A., i, 495 
excretion of calcium in, and its hydr- 


7 i, 


ion concentration (NELSON and 
Witurams), A., i, 103; (NELSON 
and Burns), A., i, 104. 


excretion of creatine in (DENIS and 

Minor), A., i, 367. 

inhibition of enzyme action by (v. 
Ever and SvanBEro), A., i, 676. 

excretion of magnesium in (NELSON 
and Burns), A., i, 104. 

sulphur compounds in (SALKowsk]), 
A., i, 304. 

| Urine, analytical 

to :— 

detection of acetoacetic acid in (ROsEN- 
BLOOM), A., ii, 50. 

detection of albumin in (EIcKE; EDEL- 
MANN), A., ii, 110; (AUFRECHT), 
A., ii, 227. 

detection of albumin and ovalbumin 
in (Goprrin), A., ii, 59. 

detection of blood in (THEVENON and 
ROLLAND; JUSTIN-MUELLER), A., 
ii, 432. 

detection of caffeine in (HOLLANDE 
and THEVENON), A., ii, 55. 

detection of cryogenine in (GRIM- 
BERT), A., ii, 344; (JusTIN- 
MUELLER), A., ii, 518. 

detection of indican in (ASKENSTELT), 
A,, ii, 553. 

detection of indoxyl in (PAuEr), A 
ii, 553. 

detection and estimation of indoxy] 
in (JusTIN-MUELLER), A., ii, 57. 

detection of picric acid in (YpRAC), 
A., ii, 51. 

estimation of acetone and acetoacetic 
acid in (ENGFELDT), A., ii, 550. 

estimation of acetone substances in 
(LENK), A., ii, 399. 

estimation of albumin in (JusTIN- 
MUELLER; LENK), A., ii, 555. 

estimation of albumin and globulin in 
(AUTENRIETH), A., ii, 400. 

estimation of amino-nitrogen in (VAN 
SLYKE), A., ii, 41. 

estimation of ammonia in (FoLIN and 
BELL), A., ii, 268. 

estimation of ammonia and sulphur 
compounds in (Wetss), A., ii, 217. 

estimation of arsenic in (KLASON), A 


methods relating 


i, 186. 
estimation of chlorine in (HEI- 
puscHKA), A., ii, 38. 
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Urine, analytical methods relating 
to :— 
estimation of dextrose in (FRERICHS 
and MANNHEIM), A., ii, 393; 
(HItuer), A., ii, 394; (BuRMANN), 
A., ii, 514. 
estimation of ethyl alcohol in (VILLE- 
pigvu and Hésperr), A., ii, 155; 
(WipMARR), A., ii, 547. 
estimation of 8-hydroxybutyric acid 
in (Ontsson), A., iil, 51; (ENG- 
FELDT), A., ii, 398. 
estimation of lactic acid in (MAVER), 
A., ii, 583. 
estimation of nitrogen in (LyuNc- 
DAHL), A., ii, 578. 
estimation of nitrogen in, by means 
of potassium persulphate (Scorr 
and Myers), A., ii, 380. 
estimation of reducing substances in 
(RicueEr and Carpor), A., ii, 556. 
estimation of selenium in (GASSMANN), 
A., ii, 540. 
estimation of sugar in (Myers), A., 
ii, 221; (CAmMMInGE), A., ii, 276; 
(VANINO and BERTELB), A,, ii, 342; 
(SripErRsky), A., ii, 548; (Rvoss), 
A., ii, 549; (LENK), A., ii, 555. 
estimation of sulphur in (GIVENs), 
A., ii, 180. 
estimation of uric acid in (ANGIO- 
LANI), A., ii, 429; (Bocrrt), A., 
ii, 519. 
estimation of urochromogen in (WEIss), 
A., ii, 431. 
Urinoporphyrin, constitution of (Fiscn- 
ER), A., i, 713. 
after trional poisoning (ELLINGER 
and RressEr), A., i, 715. 
Urocanic acid, formation of, from his- 
tidine by bacteria (RAIsTRICK), A., 
i, 499. 
Urochromogen, estimation of, in urine 
(Wess), A., ii, 431. 
Urochromogen-reaction, method of 
carrying out the (ZucKER and Rick), 
A.,, li, 112. 
Uroerythrin (BorriEn), A., i, 577. 
Urotropine. See Hexamethylenetetr- 
amine. 


Vv. 
Valency (HINSBERG), A., ii, 173, 461. 


electron conception of (SPIEGEL), A., 
ii, 28. 


| 


in relation to crystal structure (BECK- | 


ENKAMP), A., ii, 296. 


relation between toxicity and (FRIEDs- | 
BERGER and JOACHIMOGLU), A., i, | 


306. 
CXL. ii. 
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Valency, subsidiary, nature of (EPHRAIM 
and MILLMANN), A., ii, 319; (EpH- 
RAIM), A., ii, 531; (EPHRAIM and 
WAGNER), A., ii, 534. 

Valency volume, law of (Turron), A., ii, 
244. 

isoValeraldehyde, derivatives of (HAR- 
RIES and OPPENHEIM), A., i, 211. 

‘Valeric acid, distillation of, in steam 
(RicHMonpD), A., i, 316. 

Valeric acid, a-amino-, benzoyl deriva- 

tive, ethyl ester (BornNWarTER), A., 
i, 137. 

y5-dibromo-a-amino-, a-benzoyl deri- 
vative, ethyl ester (HAMMARSTEN), 
A., i, 81. 

Valerolactone, formation of (TAYLor 
and CLosg), A., ii, 253. 

Valerolactone, a-amino-5-hydroxy-, a- 
benzoyl derivative and hydrochloride 
of (HAMMARSTEN), A., i, 82. 

Valve, Bunsen, new application of 
(LEIGHTON), A., ii, 28. 

Vanadium, arc spectrum of (Lupwie), A., 

ii, 349, 

Vanadic acid, reduction of, by hydro- 
chloric acid (EpGAr), A., ii, 36. 
Polyvanadates, constitution of (Ros- 

ENHEIM, PIecK, and PINSKER), A., 
ii, 35; (RosENHEIM and PiEck), 
A., ii, 212. 

Vanadium, estimation of, in steel 
(TRAVERS), A., ii, 545. 

Vanilla, extract of, estimation of vanillin 
in (Dox and Piatsancr), A., ii, 53. 
Vanillic acid, p-nitrobenzyl ester (Lyons 

and REID), A., i, 559. 
Vanillin, detection and estimation of, 
colorimetrically (Estes), A., ii, 
343 
estimation of, in vanilla extract (Dox 
and PLAISANCR), A., ii, 53. 

Vanillophloroglucinol. See 3’-Methoxy- 
benzophenone, 2:4:6:4’-tetrahydroxy-. 

Vanilloresorcinol. See 3’-Methoxy- 
benzophenone, 2:4:4’-trihydroxy-. 

Vanillyl p-nitrobenzyl ether (RErp), A., 
i, 333 

Vanillylidenecyanoacetic acid, ethyl 
ester (LAPWoRTH and Wykgs), T., 
796 ; A., i, 572. 

Vapours, condensation of (ANDREN), A., 
il, 192. 

Vapour density, determination of 
(BLACKMAN), A., ii, 68. 

Vapour pressure, maximum (LEDUC), 

A., ii, 193. 

at low temperatures (Artis), A., ii, 
193. 

of gels (BACHMANN), A., ii, 562. 

of liquids and solids, formula for cal- 
culation of (ScumrpT), A., ii, 406. 
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Variscite from Sarrabus, Sardinia (PEL- 
Lovx), A., ii, 490. 

Vegetables, estimation of potassium and 
sodium in ashes of (PELLET), A., ii, 
542. 

Velocity of crystallisation in fusions 

(NackKEN), A., ii, 363. 
of metals (CzocuHRALSK1), A., ii, 302. 

Velocity of dissociation of compound 
gases (MARcH), A., ii, 196. 

Velocity of reaction, effect of pressure 
on (CoHEN and VALEToN), A., ii, 
566. 

influence of size of particles 
(Popszus), A., ii, 300. 

Velocity of solution of metals (Cent- 
NERSZWER), A., ii, 135. 

Veratraldehyde, bromo-, and bromo- 
nitro- (JoNEs and Rosinson), T., 
921. 

Veratricsulphinide (dimethoxysaccharin) 
(Brown and Rostnson), T., 952; A., 
i, 698. 

Veratrole, 3-amino-, 5-nitro-3-amino-, 
dinitro-, dinitroamino-, and their 
derivatives (Gipson, SIMONSEN, and 
Rav), T., 75; A., i, 203. 

bromonitro- and _nitro-derivatives 
(Jones and Rosrinson), T., 911; 
A., i, 691. 

5-bromo-4:6-dinitro- (HINDMARSH, 
Knicut, and Rosinson), T., 943. 

Veratrole-4-sulphonamide, 5-nitro- 
(Brown and Rosinson), T., 954. 

Veratrole-4-sulphonic acid, 3- and 5- 
amino- (Brown and Rosinson), T., 
954. 

Veratrole-4-sulphonyl chloride, and 5- 
nitro- (Brown and Rosrnson), T., 
953. 


on 


Veratrylamine, 6-nitro-, and its acetyl! | 


derivative (JoNEs and Rosinson), T., 
914. 

Veratryl-4:5-thiotriazoveratrole, 6- 
amino-, and 6-nitro- (JONES and 
Rosinson), T., 925. 

Veronal, detection of, microchemically 
(TuNMANN), A., ii, 551. 

o-Vinylbenzyl bromide (v. Braun), A., 
i, 259. 


N-o-Vinylbenzyldihydroisoindole, and 
its salts (v. Braun), A., i, 170. 
o-Vinylbenzyldimethylamine, metho- 


bromide of (v. Braun), A., i, 169. 
1-o-Vinylbenzylpiperidine, and its salts 
(v. Braun), A., i, 169. 
1-0-Vinylbenzylpyrrolidine, and its salts 
(v. Braun), A., i, 169. 
Vinyldiacetoneamine. See 
methyl1-4-piperidone. 
Violanin, and its salts (WILLSTATTER 
and Writ), A., i, 46. 


2:2:6-Tri- 


| 
| 
} 
| 
| 
| 
| 
| 


SUBJECTS. 


Viola tricolor, anthocyanin from (WILL- 
STATTER and WEIL), A., i, 46. 
Viscosity (DRUCKER), A., ii, 409. 
absolute, measurement of (SHEPPARD), 
A., ii, 359. 
and permeability (OstERHOUT), A., i, 
435. 
of liquefied gases (VERSCHAFFELT ; 
VERSCHAFFELT and NIcAISE), A., 
ii, 408. 
of chlorinated aliphatic hydrocarbons 
(HeERz), A., ii, 194. 
of liquids (KENDALL and Monroe), 
A., ii, 524, 525. 
of solutions (ARRHENIUS), A., ii, 443. 
of colloidal sclutions (ARRHENIUS), 
A., ii, 130. 
of solutions of metallic salts (HERz), 
A., ii, 361. 

Vitamines, preparation of highly active 
(Soc. CuEem. Inp. tn Baste), A., i, 
664. 

chemical nature of (WILLIAMs), A., i, 
53. 


in brewers’ yeast (SEIDELL), A., i, 
362. 

importance of, in diet (OsBORNE, 
MenpvEL, Ferry, and WAKEMAN), 
A., i, 603 ; (McCotium and P1rz), 
A., i, 604. 

Vitiatine, constitution of (JoHNson and 
Battey), A., i, 9. 

Volatile substances, apparatus for ma- 
nipulation of small quantities of 
(Stock), A., ii, 442. 

analysis of (ENKLAAR), A., i, 113. 

Volcanoes, products of eruptions from 
(Brun), A., ii, 497; (pt Franco), A., 
ii, 498. 

Voltaite from Szomolnok, Hungary 
(SCHARIZER), A., ii, 490. 

Voltameter, silver (RicHARDs and AND- 
EREGG), A., ii, 14; (BovarD and 
Hvtett), A., ii, 354. 

Volumes of gases, apparatus for reduc- 
tion of, to standard temperature and 
pressure (FENBy), A., ii, 379. 

atomic, at the critical point (Lz Bas), 
A., ii, 193 

molecular, of unsaturated compounds 
(LE Bas), A., ii, 442. 

specific, of colloidal solutions (Kruyt), 
A., ii, 407. 


Ww. 


Walden inversion (SENTER and MARTIN), 
T., 447; A., ii, 301. 

Wassermann reaction (WALKER), A., i, 
527. 

Water, formation of, by combination of 
an acid anda base (ZEITLER), A., ii,463. 


Water, heat of vaporisation of 
(Maruews), A., ii, 560. 

solubility of air in (Coste), A., ii, 
468. 

vapour, condensation of (ANDREN), 

A., ii, 192. 

cloud-like condensation of (ZWAAR- 
DEMAKER), A., ii, 63. 

equilibria of, with iron and with 
tungsten (W6HLER and PRAGER), 
A., li, 455. 

extraction of alkaloids in (LAUNoy), 
A., ii, 553. 

Water of crystallisation, effect of light 
on the loss of, by salts (BEUTEL), 
A., ii, 63. 

attachment of water in salts contain- 
ing (EPHRAIM and Wagener), A., 
ii, 534. 

Conductivity water, preparation of 
(KENDALL), A., ii, 11 

NATURAL WATER :— 

Potable or drinking water, sterilisa- 

tion of (DAkIN and DunNHAM), 
A., i, 433. 

action of copper sulphate on the 
alge in (BADo), A., i, 107. 

Rain-water, dissolved oxygen in 

(RicHArps), A., i, 624. 

of Sheffield, analyses of (WYNNE), 
A,, i, 108. 

Salt water, natural, analysis of 
— and WirHROW), A., ii, 
423. 

Sea-water, composition of, in which 

marine organisms are kept (Mc- 
CLENDON), A., i, 105. 


INDEX OF SUBJECTS. 


estimation of carbon dioxide and | 


hydrogen-ion in (McCLENDoN), 
A., ii, 423. 


estimation of the hydrogen-ion con- | 


centration of (McCLENDON), A., 
ii, 266. 


Spring and mineral waters, Philip- 


pine, radioactivity of (WRIGHT and 
Hetsz), A., ii, 560. 
Water analysis :— 


bacteriological analysis of (CHAMOT 
and SHERWoop), A., ii, 556. 
analysis of, colorimetrically (Le Roy), | 
A., ii, 418. 
p-nitrophenol as an indicator in | 
(GoLpBERG), A., ii, 498. 
detection of chlorine in (Le Roy), A., 
ii, 98. 
estimation of, in ethyl alcohol (Nuss- 
BAUM), A., ii, 215. 
estimation of, in hydrogels (FoorTE 
and Saxton), A., ii, 364. 
estimation of, in milk (KEIsTER), A., | 
ii, 550. 
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Water analysis :— 

estimation of organic carbon in (BaDo), 
A., ii, 541. 

estimation of carbon dioxide in (TILL- 
MANS and HEvBLEIn), A., ii, 332 ; 
(vAN StyKk), A., ii, 422; (WINK- 
LER), A., ii, 423. 

estimation of hardness of (HEyYN), 
A., ii, 218; (BEHRMAN), A., ii, 
542. 

estimation of hydrogen sulphide in 
(InczE), A., ii, 502 

estimation of lithium and strontium 
in (AvErItT), A., ii, 423. 

estimation of magnesium in, volu- 
metrically (BRUCKMILLER), A., ii, 
271 


estimation of nitrates in (NICHOLS), 
A., ii, 421. 
estimation of neutrality of (Morr), 
A., ii, 386. 
estimation of oxygen in (BRUHNS), A., 
ii, 100; (Nox1), A., ii, 502. 
Wax, Montan, constituents of (Grin and 
Uxsricn), A., i, 5. 
Waxes, estimation of unsaponifiable 
matter in (WILKIE), A., ii, 429. 
Weights, molecular, determination of 
(UrBaAIN), A., ii, 407. 
determination of, in 
(Wricut), A., ii, 28. 
apparatus for determination of (v. 
Kozicxt and vy. Pruat), A., ii, 
123; (GRAEFE), A., ii, 441. 
of triarylmethyls (GoMBERG and 
ScHOEPFLE), A., i, 551. 
Wheat, action of boron compounds on 
the growth of (Cook and WILson), 
A., 1, fad. 
phytic acid from bran and embryo of 
(BoutwE LL), A., i, 374. 
effect of, on growth and development 
of animals (McCoLLuM, SIMMONDs, 
and Prrz), A., i, 184, 185. 
White metal, analysis of (Howpen), A., 
ii, 580. 


bromine 


| Wind instrument, bronze age, composi- 
analysis of (WINKLER), A., ii, 501. | 
| 


tion of (RATHGEN), A., ii, 316. 


| Wine, heavy oil of (KREMANN), A., i, 
| 814. 
| Wines, reduction of the acidity of 


(Paut), A., i, 246, 507, 509. 

relation of acidity of, to the hydrion 
concentration (PAUL), A., i, 75. 

formation of aldehydes in (LABoRDE), 
A., i, 582. 

turbidity of (FonzEs-D1acon), A., i, 
373, 374; (LaBorpe), A., i, 373; 
(BaRAGIOLA), A., i, 620. 

sweet, and ‘‘mistelles,” analysis of 
(BARAGIOLA and GopeEr), A., ii, 
156. 
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(o-Xylene, Me: Me = 1:2; m-axylene, Me: Me = 1:3; p-xylene, Me: Me = 1:4.) 


Wines, microanalysis of (Ripper and 
Wouack), A., ii, 106, 512. 
detection of oxalic acid in (Brsson), 
A., ii, 516. 
estimation of lactic acid in (Rorrr- 
GEN), A., ii, 583. 

Wolframite, estimation of tungsten in 
(GUGLIALMELLI and Horpn), A., ii, 
545. 

Wood, greenheart, constituents of 

(OESTERLE), A., i, 505. 
Wasahba (BAKER), A., i, 682. 

Wool fat, constituents of (RéHMANN), 
A, 4, 76. 

Wulfenite, synthesis of (DirriEr), A., 
ii, 491. 


x. 


X-rays. See Rays, Réntgen. 

Xanthic acid, potassium salt, action of, 
on salts of halogeno-succinic acids 
(HotmBere), A., i, 115. 

Xanthogallol, constitution and deriv- 
atives of (MoorE and Tuomas), A., i, 
460. 

Xanthotonic acid (MoorE and THomas), 
A., i, 461. 

Xanthoxyllum, active principles in 
(BocguiILton), A., i, 276. 

Xenotime, crystalline structure of 
(VEGARD), A., ii, 296. 

Xylene, effect of, on the olfactory organ 

(BACKMAN), A., i, 498. 
separation of benzene, toluene and, 
from light oils (EGLoFF), A., ii, 338. 
estimation of, in naphtha (SpPIELMANN 
and Jongs), A., ii, 389. 

m-Xylene, aminodihydroxy-, diamino- 
hydroxy-, and ¢riamino-, and their 
derivatives (HERZIG, WENZEL, and 
KIcHLER), A., i, 177. 

p-Xylene, additive compounds of 
(PFEIFFER, JOWLEFF, FIscHER, 
MontTI!, and Mutty), A., i, 207. 

m-Xylenol, thiol-, mercury salt (FRiED- 
MANN), A., i, 14. 

o-, m-, and p-Xylidinium palladochlor- 
ides (GuTBIER, FeLuNEr, KRAUTER, 
Fautco, Krett, ScuuULz, and 
WoeERNLE), A., i, 541. 

Xylose, preparation of (Hupson and 
Harpine), A., i, 444. 

4-m-Xylyl ethyl ketone, 5-hydroxy- 
(Stmonts), A., i, 580. 


Y. 


Yeast, chemical conditions for develop- 
ment of reproductive organs in (SAITO), 
A., i, 499. 


Yeast, increase in, when grown on urine 
containing sugar (Bokorny), A., i, 
680. 

dried, extraction of (BrcHNER and 
SkRavp), A., i, 613. 

enzymes of (NEUBERG and FARBER ; 

ARDEN), A., i, 501. 

proteoclastic enzymes of (Denney), 
A., i, 500. 

fermentation of dextrose by (WIL- 
ENKO; Vv. Ever, and HALpr), 
A., i, 680. 

apiculate (KayseER), A., i, 432. 

nitrogenous nutrition of (EHRLICH), 
A., i, 309. 

oxidation by (FARBER), A., i, 309. 

saccharophosphatase in (DJENAB and 
NEvBERG), A., i, 680. 

vitamine content of (SEIDELL), A., i, 
362. 

Yeast-nucleic acid, structure of (JONES 
and Reap), A., i, 232, 233 ; (LEVENE), 
A., i, 670. 

Yohimbine, identity of quebrachine and 
(Frirppt), A., i, 582. 

Yttrium, atomic weight of (Hopkins 

and BALKg), A., ii, 34. 
are spectra of (EDER), A., ii, 1. 
ferricyanide (GRANT and James), A., 
ii, 316. 

Yucca filamentosa, saponin from (CHER- 
NOFF, VIEHOEVER, and JOHNS), A., 
i, 191. 


Zeagonite (THuGuTT), A., ii, 494. 
Zea mais, assimilation of organic nitro- 
gen by (BricHamM), A., i, 374. 
Zeolites from Leipa, Bohemia (GORGEY), 
A., ii, 493. 
Zine, extraction of (BopDENSTEIN and 
ScuuBARrt), A., ii, 312. 
velocity of solution of, in acids 
(CENTNERSZWER), A., ii, 135. 
Zine alloys with copper, nickel, and 
tungsten (IRMANN), A., ii, 479. 
analysis of (MossBAcHER), A., ii, 389. 
Zine azide (WOHLER and Martin), A., 
i, 384. 
chromates, and their use as pigments 
(Bock), A., ii, 312. 
hydroperoxides (perhydrates) (SJ0- 
sTROM), A., ii, 533. 
nitrite (RAy), T., 159; A., ii, 208. 
phosphide, estimation of phosphorus 
in (LipERt1), A., ii, 329. 
platinichloride (EBERHARD), A., ii, 
313. 


sulphate, mixed crystals of magoesium 
sulphate and (Vroa), A., ii, 79. 
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Zine sulphide, phosphorescent (Mac- 


DoveatL, STEWART, and WRIGHT), | 


T., 663; A., ii, 471. 
Zine organic compounds :— 
dimethy], molecular heat of vapour of 
(Trautz), A., ii, 440. 
phenolsulphonate, estimation of, volu- 
metrically (ADANTI), A., ii, 517. 
Zinc estimation and separation :— 
electroanalysis of (GuzMAN CarR- 
RANCIO an‘ Pocn), A., ii, 509. 
estimation of (OrLIK; HAsrTINGs), 
A., ii, $33; (HAssrEIDTER), A., ii, 
509; (FENNER and ROTHSCHILD), 
A., ii, 580. 
estimation of, electro-volumetrically 
(v. BicHowsky), A., ii, 219. 
estimation of, volumetrically (S36- 
strROM),.A., ii, 153; (SerinGEr), 
A., ii, 509. 
separation of cadmium from (ErRIc- 
son), A., ii, 424. 
Zine ores, occurrence of germaniuin in | 
(BucHANAN), A., ii, 416. 
Zingerone, and its derivatives (No- 


muRA), T., 769; A., i, 570; (Lap- 
WORTH, PEARSON, and RoyLe), T., 
785; A., i, 571; (LApworTH and | 
Wvykess), T., 792; A.,.i, 572. 
Zirconia. See Zirconium oxide. 


} 


| Zymin, 
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Zirconium, atomic weight of (VENABLE 
and BELL), A., ii, 479. 
pure, preparation of (Popszus), A., ii, 
373. 


Zirconium alloys with nickel (KELLEY 
and Myers), A., ii, 544. 

Zirconium salts, basic, properties and 
constitution of (Ropp), T., 396; A., 
ii, 322. 

Zirconium fluorides (CHAUVENET), A., 

ii, 322. 
dioxide, pure, preparation of 
(Levcus), A., ii, 321. 
preparation of articles of (RuFF and 
LauscHkE), A., ii, 95; (Pops- 
zus), A., ii, 480. 
sulphates (CHAUVENET), A., ii, 322, 
374. 
Zirconyl bromides (CHAUVENET), A., 
ii, 221. 
fluorides (CHAUVENET), A., _ ii, 
322. 
hydrogen sulphate (CHAUVENET), 
A., ii, 416. 

Zirconium minerals, spectra of (PE- 

REIRA-ForJAZ), A., ii, 113. 


| Zirconyl radicle, existence of (CHAU- 


VENET), A., ii, 264. 
conditions of activation 
(HARDEN), A., i, 501. 


of 
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ERRATA. 


Vout. LXXXIV (Asstr., 1903). 
Part I. 


Page Line 


587 


Page 
i. 723 


Page 
i. 820 


Page 
i. 135 
i, 422 
i. 820 
i. 823 


ii. 191 
i. 191 
i, 192 
i. 335 
ii. 336 
i. 704 
i. 719 
ii. 741 


Page Line 
i 


. 227 


i. 249 
i. 271 


i. 284 
i. 340 
i. 343 
i. 343 
i. 365 
i. 366 


i. 398 


7* for **87” read ** 37.” 
Vo... CVI (Asstr., 1914) 
Line 


27 for ** CxgHo,0,N, (OMe), ” read ‘ C,,H,,ON,(OMe),.” 
Vout. CVIII (Asstr., 1915). 


Line 
11* for “nitrite” read “ nitrile.” 


Vout. CX (Assrr., 1916). 

Line 

16 fur ‘* 86” read *‘ 36.” 

18 » ‘*SucHARD” read ‘* SuCHARDA.” 

20* ,, ‘*833” read “822.” 

26 delete the sentence ‘‘Quinhydrones . . . . class” and read ‘* Whilst 
benzoquinhydrone was found to behave differently from dyes or 
from meriquivonoid additive compounds (compare Lifschitz and 
Jenner. this vol., i, 45; Hantzsch, ibid., 431) its absorption 
spectrum is by no means typical of the class, which on the con- 
trary is optically similar to meriquinonoid salts.” 

5* for ‘‘ Alotrichite” read “ Halotrichite.”’ 

2* ,, ‘alotrichite” read ‘*‘ halotrichite.” 
13 », ‘‘alotrichites” read ‘*‘ halotrichites.” 

3 ,, ‘*molten silicic acid” read ‘‘ silica glass.” 

4  ,, ‘*thermophosphate” read ‘ chromophosphate.” 
12 = imsert Knorr, Angelo, imino-esters of the thiocyanates A., i, 797. 
11* for “Suchard"” read ‘‘ Sucharda.” 

1 »» *‘Suchard” read ‘‘ Sucharda.”’ 


Vou. CXII (Apsrr., 1917) 


1 for ‘‘6-Nitro-3:4-methylenedioxybenzoic” read ‘‘ 6-nitro-3:4-methyl- 
enedioxymandelic, ” 
6* ,, **SaurEz” read *‘SuAREz.” 
», ‘“‘and preservation of the latter require special precautions” read 
‘of the latter has not yet betn accomplished.” 
**quinate ” read ‘‘ quininate.” 
** Bechmann ” read ‘* Beckmann.” 
**2:4:6:3':5'-” read ‘* 2:4:6:3':4’-” 
**a-bromomenzyl”’ read ‘‘ a-bromobenzyl.” 
** photophlein”’ read ‘‘ photophelein.” 


»» ‘* photophlein ” read “ photophelein.” 


** dl-fenchene ” read ‘‘ Di-fenchene.”’ 
‘*d-a-fenchene” read ‘‘ Dd-fenchene.” 


° 2 vemn bottom. 
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ERRATA (continued). 


**Semi-barren ” read ‘‘ Semi-arid.” 
** beech’ read “‘ birch.” 
** Fennical” read ‘‘ Fennicae.” 
**fenchene” read ‘* cyclofenchene.” 
CHa | "gad Cl ‘ad 
” 8**14 re 4 * 
“\Co "5G 


“ce 


»» ‘*n-hexaldehyde” read ‘‘ n-heptaldehyde.” 
» ‘“*d. J. Wittramson ” read ‘‘J, J. WILLAMAN.” 
» *'Putuippe1” read “ Fiuiprr.” 
after ‘‘ NonMAN ” insert ‘‘ RAE.” 
Sor ‘* 700 mm.” read ‘* 760 mm.” 
,», ‘‘ twinned towards the basis” read ‘‘ twinned on the basal plane.” 
,, whole of line read “ on the fractured surfaces black with metallic- 
adamantine lustre; in section, brown and transparent, and 
exhibiting.” 
“3” read ‘*e,” 
** pleonast ” read ‘* pleonaste.” 
**Popzus ” read ** Popszus.” 
[ai << 2H,0 ” read cc <= 2H,0,. ” 


Cottgctive Inpex, 1903—1912 (Supsects). 


Page Col. Line 
1833 iii 14* should read ‘‘ euquinine, distinction between quinine and ” 
2054 iii 31 for ‘* 1902” read ** 1908” 


* From bottom. 
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INSTRUCTIONS TO ABSTRACTORS, 


GIVING THE 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


THE object of the abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 


1. Titles of papers must be given literally. 

2. Before beginning to write the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original, 

4. The abstract should consist mainly of the expression, in the 
abstractor’s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mentioned 
quite shortly. On the other hand, data such as melting and boiling 
points, sp. gr., specific rotation, &c., must be given in every case unless 
recorded in earlier papers. 
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Nomenclature. 


10. Employ names such as sodium chloride, potassium sulphate for 
inorganic compounds, and use the terminals ous and ie only in dis- 
tinguishing compounds of different orders derived from the same 
elementary radicle ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the OH-group 
hydrowides and not hydrates, the name hydrate being reserved for com- 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 
displaceable hydrogen of the acid, norma! and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, &c., to the acid salts. Basic salts as a rule are best desig- 
nated merely by their formulae. 

13. Names in common use for oxides should be employed, for 
example: NO, nitric oxide; CO,, carbon dioxide ; P,O,,, phosphoric 
oxide ; As,O,, arsenious oxide ; Fe,O,, ferric oxide. 

14. In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of CN and CO,H, 
for example, CH,*CH,*CH,:CH,| a-iodobutane, CH,*CH,*CH,°CN 
a-cyanopropane. 

15. Isomeric open chain compounds are most conveniently repre- 
sented as substitution derivatives of the longest carbon chain in the 
formula ; for example, 

on, Pn s>CH- CHa or CH,:CH,:CHMe-CHMe-CH, 
should be termed By-dimethylpentane not methylethyl¢sopropyl- 


methane, and ou > oH: CHG 4 yy or CH,*CHMe-CHMe:CO,H 


should be termed ap- -dimethylbutyric acid, not a88-trimethylpropionic, 
or a-methylisovaleric, or methylisopropylacetic acid. 

16. Use names such as methane, ethane, &c., for the normal 

rafiins or hydrocarbons of the Cy,Hon,2 series of the form 
CH,*[CH,],°CH,, &e. Term the hydrocarbons C,H, and C,H, ethylene 
and acetylene respectively (not ethene and ethine). Homologues of 
the ethylene series are to be indicated by the suffix -ene, and those of 
the acetylene series, wherever possible, by -inene. Adopt the name 
allene for the hydrocarbon CH,-:C:CH,. 

17. Distinguish all hydroxyl derivatives of hydrocarbons by names 
ending in o/. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number of OH-groups. Compounds which 
are not alcohols, but for which names ending in o/ have been used, 
are to be represented by names ending in ole, if a systematic name 
cannot be given, thus anisole not anisol, indole not indol. Compounds 
such as MeONa, EtONa, &ec., should be termed sodium methoxide, 
sodium ethoxide, &c. 

18. The radicles indicated in the name of a compound are to be 
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given in the order fluoro-, chloso-, bromo-, iodo-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19. Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed hydroxy-derivatives, and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups OEt, OPh, OAc, &c., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxypropionic acid, OEt-CHMe-CO,H, instead of ethyl-lactic acid ; 
3:4-diethoxybenzoic acid, (OEt),C,H, CO, H, instead of diethylproto- 
catechuic acid ; and a-acetoxypr opionic acid, OAc*CH Me:CO,H, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
| be understood to mean a compound formed by the displacement of 
| hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
| ethyl, thus, C,HEt,(OH),*CO,H, and not C,H,(OEt),-CO,H, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula C;H Br,(OH),*CO,H. 

20. The term ether should be restricted to the oxides of hydro- 
carbon radicles and their derivatives, and the esters (so-called com- 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts, 

21. When a substituent is one of the groups NH,, NHR, NR,, NH or 
NR, its name should end in ino ; for example, B-aminopropionic acid, 
NH,°CH,°CH,°CO,H, f-anilinoacrylic acid, NHPh-CH:CH:-CO,H, 
a-iminopropionic acid, NH:CMe-CO,H. 

22. Compounds of the radicle SO,H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. ‘ 

23. Basic substances should invariably be indicated by names 
ending in ine, as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

24. The Collective Index, 4th decade (1903-1912) should be adopted 
as the standard of reference on questions of nomenclature not provided 
for in the preceding sections. 
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Notation. 


25. In empirical formulae the elements are to be given in the 
order C, H, O, N, Cl, Br, I, F,S, P, and the remainder alphabetically. 
26. Equations should be omitted unless essential to the under- 
standing of the results; as a rule, they should not be written on a 
separate line, but should “run on” with the text. 
27. To economise space, it is desirable : 
(a) That dots should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula 
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(b) That formulae should be shortened by the judicious 
employment of the symbols Me for CH,, Et for 
C,H,, Pr« for CH,*CH,°CH,, Pr® for CH(CH,),, Ph 
for © oles Py for C, H, N, Ac for CO°CHg, and Bz for 
CO-C,H 

(c) That formulae should be written in one line whenever 
this can be done without obscuring their meaning. 

28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 

(a) The abbreviations o-, m-, and p-, should be used in place 
of 1: 2- or ortho-, 1 : 3- or meta-, and 1: 4- or para. 

(b) In numbering positions in the case of substitution deriva- 
tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index). 

(c) Names of substitution derivatives should be given in 
such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :— 


SO,H 
‘ (Be is 2 : 5-dibromobenzenesulphonic acid ; 
nal 
Me 
/\NH, is 3-bromo-o toluidine-5 sulphonic acid. 


o.H 6 |Br 
SO,H\_/)B 


29. In representing the constitution of derivatives of other ‘closed 
chain’’ hydrocarbons, graphic formulae should not be employed, but 
the system of numbering positions indicated in Richter’s Lexikon der 
Kohlenstoff-Verbindungen (3rd edition, 1910, pp. 14—26) should be 
used, of which the following schemes may be regarded as typical :— 


O 8 NH 
JN, ZN ZN 
6 2 a 8 a 
4 3 4 3 4 3 
Furan. Thiophen. Pyrrole. 

O 8 NH 
cy -~ NN 
4 _3\N 4 3N 43 


Oxazole. Thiazole. Pyrazole. 


ee ae) 


NAN AY A wry 


2) 
'2 Ps 4 IN 5 ‘ 3 8 
Sv \Y Vy 
Purine. * Pyridine. Indole. 


N 
AN AN f/x 


2 |? 2 I 


BAY AY AY 


Naphthalene. Quinoline. ésoQuinoline. 
r4 10 
(N15 i 
| 
Ss AwAL # 3 
ae 
Anthracene. Phenanthrene. 


AQ A n> oa 
eae. 
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Diphenyl. B8-Dinaphthyl. 


Manuscript. 


30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Not more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

33. The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 


Proofs. 


34. Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


*,* The Editor’s decision, in all matters connected with the 
Abstracts, must be considered final. 


* This numbering, proposed originally by E. Fischer, is adopted in the text of the 
ikon. 


